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1.0 INTRODUCTION

The purpose of the Entry Summary Document is to provide a single

source of entry crew procedures information for use in flight plan-
ing, crew trainirg and preparing onboard data. This document describes
these crew procedures for the C-Prime Mission.

The procedures contained in this document are divided into lunar return
entry procedures and earth orbital entry procedures. The lunar return
entry procedures are presented in a continuous timeline while the earth )
orbital entry procedures are subdivided into deorbit preparation, de-
orbit, and entry procedures. This subdivision of the procedures is
necessary to include the two types of deorbit burns (PGNCS/SCS SPS burn,
PGNCS/SCS RCS (Including Hybrid) burn). The deorbit preparation
procedures and the entry procedures are compatTBTE’Qith each of the
deorbit burn procedures. Preceding each set of procedures is a
description of the major events that occur during the normal step by
step.execution of the procedures.

The procedures which are contained in this document were derived al-
most entirely from other documentation (see Section 7.0 REFERENCES).

The procedures have not been verified on man-in-the-loop simulators

such as the CMS to the extent of making numerous engineering runs.

Four engineering runs were made on the CMS relative to entry proce-

dures for the lunar return case (Section 3.0). There were no engineering
runs made to verify the earth orbital deorbit preparation, deorbit and
entry procedures (Section 4.0, 5.0 and 6.0),

This is a control document, subject to review by all elements of the
Apollo Program and to approval by the Crew Procedures Control Board,
Comments should be directed to Mr. James 0. Rippey, F1ight Procedures
Branch, Flight Crew Support Division, Extension 3436 or to Mr. Willis W,
Hinton, Jr., Apollo Flight Crew Support Group, Houston Operations,
McDonnell Douglas Astronautics Company, Extension 6101.



ENTRY SUMMARY DOCUMENT

2.0 LIST OF ACRONYMS AND ABBREVIATIONS

ACCUM Accumulator
ADR Address
AMP Amplifier
ANT Antanna
ACH Apollo Operations Handbook
ASSIST Assistance
BBA Backup Bank Angle
BCN Beacon
BEF Blunt End Forward
. BETA CMC Commanded Bank Angle
; BMAG Body Mounted Attitude Gyro
CBN Cabin
CDR Commander
CDU Coupling Data Unit
CKT Circuit
M Command Module
: CMC Command Module Computer
‘ cMD Command
‘ cMp Command Module Pilot
COAS Crew Optical Alignment Sight
COMM Communicacrions
CoMP Computer
CMPS Command Module Procedures Simulator
CMS Command Module Simulator
CRYO Cryogenic
Css Computer Subsystem
CSM Command Service Module
CTIR Counter
C/Ws Caution Warning System
DAP Digital Auto Pilot
DET Digital Event Timer
DISCH Discharge
DL Drag Acceleration at Skipout
DSKY Display and Keyboard
E DSKY Enter
ECA Electronic Control Assembly
ECS Environment Control Subsystem
EI Entry Interface
EMER Emergency
EMS Entry Monitor System
EPS Electric2l Power Subsystem
ESS Essential
EST Establish
EVAP Evaporator

; EXCH - Exchange
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2.0 LIST OF ACRONYMS AND ABBREVIATIONS (continued)

FCSM
FDAI
FLT
FUNC
WD
G
G&C
GET
GDC
GLY
GMBL
G&N, G/N
GND
GPI1
G-V

MCC
MESC
MGA

MON
MIR
MTVC
N

OPT
ORIEN
02

PGNCS
PIPA
PL
PLSS
POSS

Flight Combustior Stability Monitor
Flight Director Attitude Indicator
Flight

Function

Forward

Acceleration in Earth Gravitational Units
Guidance and Control

Ground Elapsed Time

Cyro Display Coupler

Glycol

Gimbal

Guidance and Navigation

Ground

Giuwbal Position Indicator
Acceleration~Velocity

Height of Apogee

Helium

Height of Perigee

Heater

Impulse

Inertial Measurement Unit

Lift to Drag Ratio

Landing

Lower Equipment Bay

Lunar Module Pilot

Local Vertical

Manual

Midcourse Correction

Master Event Sequence Controller
Middle Gimbal Angle

Mark

Maneuver

Monitor

Motox

Manual Thrust Vector Control

DSKY Noun

Option, Optics

Orientation

Oxygen

Pitch or CMC Program

Pressure Garment Assembly

Primary Guidance, Navigation and Control System
Pulge Integrating Pendulous Accelerometer
Planet

Portable Life Support System
Possible
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2.0 LIST OF ACRONYMS AND ABBREVIATIONS (continued)

PRINM
PRPLNT
PSIA

PTT

PWR

R

R1, R2, R3
RAD

RCDR

RCS
REFSMMAT
REL

RET

RHC
RNG
ROU
RRT

RSI
RTGO
SA

sCs
SEC
SECS
SEL
SEP
SEQ
SM, S/M
SPS
STBY
TA

B

TBD
TERM
TF

TFF
TFI
THBWLS
THC
TIG

TRNFR
TvC

Primary

Propellant

Pounds Per Square Inch Absolute

Fush to Talk

Power

Roll or CMC Routine

Register i, 2, 3

Radiator

Recorder

Reactioa Control System

Reference to Stable Member Matrix

Relief

Reentry Elapsed Time (Lunar Return Case) or Retro
Elapsed Time (Earth Orbital Case). For lunar returns
RET is zero at RRT. For earth orbital entries RET is
zero at the deorbit burn time.

Rotational Hand Controller

Range

Routine

Reentry Reference Time (Nearest whole minuce prior to
400K' altitude)

Roll Stability Indicator

Range to Go

Shaft Angle

Stabilization and Control System

Secondary

Sequential Events Control Subsystem

Select

Separation

Sequential

Service Module

Service Propulsion System

Standby

Trunnion Angle

Talkback Display

To Be Determined

Terminate

Time From

Time of Freefall

Time From Ignition

Thumbwheels

Translational Hand Controller

Time of Ignition

Tank

Telemetry

Transfer

Thrust Vector Control
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2,0 LIST OF ACRONYMS AND ABBREVIATIONS (continued)

v
vDC
VG
vio
VL
VLV
™
Y

Velocity or DSKY Verd
Volts Direct Current
Velocity To Be Gained
Inertial Velocity
Skipout Velocity
Valve

Velocity Measured
Yaw

£ e
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3.0

LUNAR RETURN ENTRY

The lunar return entry procedures presented in this document
begin at the completion of the final transearth MCC two hours
prior to reaching EI and continue through earth landing. A
major portion of the rationale used in developing these pro-
cedures was obtained from References (1) through (5). Reference
(6) contains the procedures prior to and including the final
MCC.

3.1 Major Events

Following the final transearth MCC, system checks and entry
preparations are made, the PAD data and the CMC are updated,

and the entry sequence is initiated followed by CM/SM separation
and entry. An entry timeline illustrating these events is

shown in Figure (1) and covers the time period following the
final transearth MCC through earth landing. A discussion of
cach of the major everts in the entry timeline follows.

3.1.1 Establish Posi Burn Attitude Control Mode

The DAP data load routine is called and an attitude deadband

of 5.0 degrees and a rate deadband of 0.5 degrees per second

are established in order to conserve RCS propellant. The DET

is set to count up/down (crew preference) to RRT. The time

tags given in the procedures (Section 3.2) are shown as negative
prior to RRT.

3.1.2 ECS Monitoring Check

This check is included as part of the entry vehicle preparation
as outlined in the AOH, Reference (7). The procedures for per-
forming this check were copied verbatim from the AOH and no
attempt will be made to validate the procedures on the CMS,



TIME FRAM ENTRY INTERFACE

hr: min
-2:00 T
-1:50 -
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-0:50 T
-0-40 T
-0-3C T
-0-20 -T-
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FIGURE I

LUNAR RETURN ENTRY JIMELINE

" MAJOR EVENT

UAST MIDCOIPSE CORRECTION

ESTABLISH PAST FUON ATTITURE FNTROL MAPF
ETS MINITORING CHECY
PPESSURE SUIT CIPCUIT AMP PRA CPECK AT 5.0 PSIA

CM PPOPILSION SYSTF™ CYECK
/S OPEPATIONAL CHECY
ST LONSE REAR

™ REALIFNVENT

rNC DRIFT CHECY

MANEIWER TO SNTOY ATTIT!DF
PYPN PATTERY CHECK

PANEL & CIRCUIT PREAKE® CFECY

CM oCS PREVEATING PREPARATICM

£s SELF TEST

GDC DRIFT CHECK

CM PCS HEATING COMPLETINM
M RCS CHFCV
CMC AND PPD DATA U'PDATE

EMS INITIALIZATINN (PAMGF ANT VELACTTV)
OST TEST AND ALIANMENT

SEPARATINN CHECKLIST
P61 (EMTRY PPEPPRITINN PPACOAM)

P62 (CM/SM SEPARATINN AMD PEF-EI'TRY MANEI'VFP PPAGPAM)
MANEUVER TN CM/<M CEPAPATICN MITITHDF

CM/SM SEPARATINN

MANEUVER TO HORIZN TPACK /TTITUDE

ESTABLISH HOPIZON TPACK ATTITUDE CONTPOL MADE
PE3(ENTRY INITIALIZATIAN PROCRAM)

HORIZCN CHECY.

0.056 SWITCHING AN P64 (FNTRY PNST 0,058 PROGPAM)
PGNCS 0,056 CHECK

0.056 OPRRIMR VERTFICATION CHFCK

EMS GO/MO 30 PECISINN

PENCS GN/MM Gh CHECK

P85S (ENTPY UP CONTPAL PROGRAM)

P86 (ENTRY BALLISTIC PPOGRAM)

P67 (ENTRY FINAL PHASE PPIRPAM)

EARTH LANDINR PHASF,
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3.1.3 Pressure Suit Circuit and PGA Check at 5.0 PSIA

The comments in Section 3.1.2 apply to this section also.

3.1.4 CM Propulsion System Check

The comments .n Section 3.1.2 apply to this section also.

3.1.5 C/WS fMperational Check

The comments in Section 3.1.2 apply to this section also.
3.1.6 Stow ioose Gear
The comnents in Section 3.1.2 apply to this section also.

3.1.7 IMU Realignment

The IMU is reaiigned to REFSMMAT (option code 3) via P52 (IMU
Realignment Program). If the gyro torquing angles are greater
than one degree and a subsequent fine align check confirms the
IMU attitude, then the IMU has drifted excessively since the
last alignment and should not be used for entry. In this case,
an EMS entry should be flown under SCS control.

3.1.8 GDC Drift Check

The GDC is checked for excessive drift by comparing the two
FDAI's. If the drift rate is greater than 10 degrees per hour,
then the rate source is switched from BMAG's 2 to BMAG's 1., The
GDC is realigned to the IMU in preparation for another drift
check (step 14 in the procedures).

3.1.9 Maneuver to Entry Attitude

The CSM is rolled to a heads down orientation and is pitched and
yawed to the pad values for entry gimbal angles. The maneuver {is
performed under SCS control while the control mode is selected real
time by the COR. An option is given which allows the DAP to perform
the maneuver if desired.
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3.1.10 Pyro Battery Check

The comments in Section 3.1.2 apply to this section also.

3.1.11 Panel 8 Circuit Breaker Check

The comments in Section 3.1.2 apply to this section also.

3.1.12 (M RCS Preheating Preparation

The comments in Section 3.1.2 apply to tnis section also.

3.1.13 EMS Self Test

The EMS self test routine is used prior to entry to assure
maximum confidence in EMS operation. The tests are:

(1) Checks lower trip point of .05g comparator

(2) Checks upper trip point of .05g comparator

(3) Checks lower trip point of corridor verification comparator

(4) Checks range-to-go integrator circuits, g-servo circuit,
G-V plotter, and range-to-go circuits

(5) Checks the high trip point of the corridor verification
comparator.

The EMS malfunction procedures in the AOH will be referred to if
the EMS fails any of the self tests.

3.1.14 GDC Drift Check

A second GDC drift check is performed since the rate source may
have been changed from BMAG's 2 to BMAG's 1 in the first drift
check. If both drift checks fail, the GDC has failed. If the
first check fails and the second check passes, BMAG's 2 have
failed and BMAG's 1 are used for the rate source.
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3.1.15 (CM-RCS Heating Completion

The comments in Section 3,1.2 apply to this section also,
3.1.16 CM~RCS Check
A CM RCS check of each thruster ring is performed.

3.1.17 CMC and PAD Data Update

At -00:45 the CMC update program is selected to permit update of
the landing point location and the state vector (time tagged at
EI). Voice communication is used to update the entry PAD data.
Also, the Mae West, helmets and gloves are donned at this time.

3.1.18 EMS Initialization (Range and Velocity)

The EMS is initialized with the latest entry PAD values of velocity
and range to go. If voice communication failed for the PAD update,
the previous PAD values are used. If no PAD values of the EMS
initialization parameters are available, the range-to-go and velocity
computed in P-61 will be used to initialize the EMS.

3.1.19 RSI Test and Alianment

Before aligning the RSI, a test on the RSI servo gain is performed
by moviig the yaw attitude set thumbwheel through 45 degrees and
observing the RSI track through the same angle. The RSI is then
aligned to zero degrees (1ift up) to coincide with the planned 1ift
vector orientation at 0.05g. The attitude set thumbwheels must be
reset to the present IMU gimbal angles in order to realign the GDC.

3.1.20 Separation Checklist

At -00:25:00, the required system switches necessary for CM/SM
separation are positioned.
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3.1.21 P61 (Entry Preparation Program)

At -00:19:00, P61 is selected by the CMP. Target latitude and
longitude and entry roll attitude are displayed and checked with
PAD data. Parameters in the next two DSKY displays are recorded
and checked with entry PAD data. If there was no entry PAD data
(voice lost), the EMS initialization data displayed (velocity and
range-to-go) are used to initialize the EMS,

3.1.22 P62 (CM/SM Separation and Pre-Entry Maneuver Program)

After the last PROCEED in P61, P62 will be entered automatically,
The DSKY will flash a separation request at this time.

3.1.23 Maneuver to CM/SM Separation Attitude

A pitch up maneuver of approximately 110 degrees from the 0.05g

trim attitude is required in order to put the horizon on the 31.7
degree window mark. With the CSM under SCS control the CDR selects
the proper control mode for performing the mapeuver. Upon com-
pletion of the maneuver and at -00:17:00, a horizon check is made.
If the pitch gimbal angle is not within five degrees of the expected
value, the IMU has failed and is No Go for entry., After the check,
the CSM is manually yawed 45 degrees out of plane, and an SCS at-
titude hold mode is established in preparation for CM/SM separation.

3.1.24 (CM/SM Separation

CM/SM separation occurs at -00:15:00. Following separation, single
ring RCS is selected for attitude control.

3.1.25 Maneuver to Horizon Track Attitude

The CM is manually maneuvered to the horizon track attitude which
is defined as follows: zero yaw, blunt end forward, zero roll
(heads down/1ift up), and pitch such that the horizon is on the
31.7 degree window mark.
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3.1.26 Establish Horizon Track

The horizon view is maintained in the window during the final
minutes before EI by establishing a pitch rate with the RHC.
After the desired pitch rate is established, the entry DAP is
activated by a PROCEED from the DSKY V50N25 flash, but the SC
control remains in SCS. The DSKY flashes target latitude and
longitude and entry roll attitude again for a final check with
PAD data. A PROCEED from this DSKY flash results in a final
trim attitude display only if the CM X-axis is more than 45
degrees away from the negative velocity vector. When tracking
the horizon, the CM X-axis will normally be within 45 degrees
of the negative velocity vector after approximately 12 minutes
before EI.

3.1.27 P63 (Entry Initialization Program)

After the last PROCEED in P62, P63 will be entered automatically
after the CM X-axis is within 45 degrees of the negative velocity
vector. P63 initializes the entry equations and checks accelero-
meter outputs for 0.05g. The DSKY displays acceleration, inertial
velocity and range to the target.

3.1.28 Horizon Check

A horizon check is made while approaching 0.05g. The FDAI scale
is switched to 50/15 in order to display a maximum attitude error
of 15 degrees on the error needles. While tracking the horizon,
the pitch error needle should come off the peg shortly before two
minutes before 0.05g. The pitch error needle should drive toward
zero while approaching the time of 0.059. After confidence is
established in the PGNCS, the SC control switch is placed in the
CMC position to relinquish CM attitude control to the DAP, If

- Lo R B e ] - -
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the DAP does not respond properly, SCS control is again established

and the CDR may fly to the commanded roll angle in DSKY register 1
when it becomes available in P64,

Note that the procedures call for turning on both direct RCS
switches before switching to CMC control. This gives the CDR the
capability to assume manual attitude control by deflecting the

RHC to the hard stop thus firing both RCS jets in the desired
direction. In this mode, the DAP will not fire jets in the channel
that has the RHC against the hard stop. However, as soon as the
RHC is released, the DAP will again assume control in that channel,
Therefore, whenever possible, SCS control should be established
before taking over manual control of the spacecraft.

3.1.29 0.059 Switching and P64 (Entry Post 0.05g Program)

If the EMS does not start at the RET of 0.05g + three seconds it
is started manually. The EMS roll and 0.05g switch are turned on.

P64 displays commanded bank angle, inertial velocity and altitude
rate.

3.1.30 PGNCS 0.05g Check

The DSKY should change from P63 to P64 at the RET of 0.05g plus or
minus five seconds. It not, the PGNCS is suspected of a malfunction.

3.1.31 Corridor Verification Check

If either the PGNCS of the PAD data indicates that the 1ift vector
should be 1ift down at 0.05g, the CM should be immediately maneuvered
to a 1ift vector down orientation (heads up). If the PGNCS indicates
1ift down the DAP will maneuver the CM to the 1ift down attitude.

If the PAD indicates 1ift down and the PGNCS indicates 1ift up, then
the CDR must establish SCS control and manually maneuver to the 1ift
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down attitude, It should be noted that prior to 0.05g the CM
will be in a 1ift vector up attitude because of the requirement
for tracking the horizon at this attitude.

3.1.32 EMS Go/No-Go Decision

Ten seconds after the EMS starts operating, the EMS range counter
should have counted down 60 *+ 7 nautical miles. If not, the range
counter indications should be ignored.

Immediately following 0.05g, continuous monitoring of several in-
dicators is required. The EMS trace g level is continually
compared with the independent g-meter. If at any time they do
not compare within reascn, the PGNCS g indication (N64) is used
as a third vote to identify the failed component.

The roll gimbal angle as indicated by the roll bug on the tui:
should be monitored to verify that the DAP is responding to tne

CMC roli commands in DSKY register 1. If the DAP is not responciny
and the FDAI roll attitude is verified by the other FDAI (GDC r¢il
angle) and the RSI, SCS control should be established and the CDR
should fly the CMC roll commands.

The g-v trace should be monitored for skipout or excessive g in-
dications. If the EMS indicates the need to reverse the 1ift
vector orientation, the CM is immediately oriented per the EMS in-
dication and the independent g-meter is used to verify the EMS
indication. If manual control is established, the PGNCS roll
command (after 1.4g) is checked for compatilility with the EMS
trace, and if they differ, the PGNCS g indication is used as a
third vote to either return control to or fail the PGNCS. The
PGNCS should maintain the initial full 11ft up or down + 15 degrees
until the acceleration level reaches KA (a guidance constant

with nominal value of 1.384 g-units),
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In the event of a PGNCS failure, the EMS is to be used for entry
control. The procedures in Section 3.2 are designed so that a
switchover from the PGNCS to the EMS may be accomplished at any
time during the entry. Procedurally this involves establishing

SCS control (moving the spacecraft control switch from CMC to SCS
or turning the THC clockwise) and using the RHC to roll the space-
craft (i.e., recrient the 1ift vector) in response to visual cues
generated by the EMS, The following paragraphs present recommended
piloting procedures fur responding to the EMS visual cues.

An entry can be thought of as consisting of two parts; a super-
circular part (velocity greater than 25,500 feet per second)

and a subcircular part (velocity less than 25,500 feet per second).
During the supercircular portion of an EMS entry there are two
jmportant considerations: (1) that the spacecraft will be captured
by the earth's atmosphere and {2) that excessive g-loads will not
be encountered. I[nitial atmospheric capture is insured for most
points in the entry corridor with the 1ift vector up until after
peak g. For shallow flight path angles (this information will be
on PAD data) it is necessary to fly 1ift down until capture is
insured and then fly 11ft up. After peak g is reached, the pilot
should rol) the spacecraft (modulate the 1ift vector) to attempt

to fly a constant 4 g's during the supercircular portion of the
entry. The bank angle should be such that the out-of-plane com-
ponent of the 1ift vector is always to the north of the orbit plane.
The bank angle profile required to accomplish a constant 4-g
trajectory varies as a function of the conditions at EI and the L/D
of the spacecraft. However, once a steady state 4-g conditioan has
been established some 1ift down is required to maintain this con-
dition. A good rule of thumb is "For higher velocities more 1ift
down is required to maintain a constant g level”. As the velocity
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approaches 25,500 feet per second the bank angle should approach
90 degrees (zero 11ft down). During the supercircular part of the
EMS entry, the pilot should be concentrating primarily on flying a
constany 4-g trajectory. The ~ onset and g offset l1ines on the
EMS scroll should also be monitored to insure that the EMS trace

never becomes tangent to either (this prevents excessive g-loads
and skipout).

During the subcircular part of an EMS entry the pilot should be
concerned with ranging to the target and monitoring the G-V trace
for tangency to the g onset lines (to prevent excessive g-loads).
Based on CMPS exnerience a good piloting procedures is as follows:
(1) as soon as the 25,500 feet per second 1ine is crossed roll to
a full 1ift up orientation, (2) modulate the 1ift vector to try

to smooth the G-V trace into the equilibrium glide sldpe line, then
(3) modulate the 1ift vector to achieve correlatfun between the
range potential lines and tie range counter,

3.1.33 PGNCS Go/No Go Check

After the constant drag phase has been entered, a check is made
to determinc if the PGNCS fs trying to maintain the g level at Do

(pad data). If the g level is not converging to Dys the PGNCS has
failed,

3.1.34 P65 (Entry - Up Control Program)

Current mission planning is to select a target that will result in an
EMS range of about 1,35C nautical miles. Because of the short range
of the target a skip trajectory will probably not be required and P65
and P6€ will normally not be entered. P65, if entered, is entered

automatically from P64 when the predicted range 1s within 25 nautical
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miles of the desired range. The predicted skip conditions (DL and VL)
are displayed and checked with PAD data. If they are within the
entry PAD limits, control of the spacecraft is given to the PGNCS
even if an earlier manual takeover was necessary. If the skip con-
Jditions displayed are not within PAD 1imits, the EMS is used to range
to the target. A PROCEED (optional) via DSKY entry results in a DSKY
display of roll command, inertial velocity and altitude rate. If

DL € .19 g a skipout has been planned and the G-V trace should be
monitored to see that the trace approaches the DL and VL at-skipout.
If it does not, manual control is assumed and the EMS is used for
ranging to the target.

3.1.35 P66 (Entry - Ballistic Program)

If a skip phase has been planned, Po6 will be entered automatically
from P65 when the drag acceleration is less than 0.19 g's. The
ballistic program maintains CM attitude for atmospheric reentry
during skipout and monitors drag acceleration for entering the

final phase of entry. Entry gimbal angles are displayed on the DSKY,
The computed entry gimbal angles for the second entry are checked

by observing the horizon view. When drag acceleration reaches

0.2 g, the entry final phase program is entered.

3.1.36 P67 (Entry - Final Fhase Program)

P67 can be entered automatically from P64, P65 or P66, P67 performs
entry guidance until the CM relative velocity is 1,000 feet per
second. Commanded bank angle, cross range error and down range
error are displayed, followed by range to target and present CM
latitude and longitude when the (M relative velocity equals 1,000
feet per second.
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3.1.37 Earth Landing Phase

The conments in Section 3.1.2 apply to this section also.

-
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i
3,2 ENTRY PROCENURES
¢ PRIME ENTRY PROCENURES ‘
[
ALY/ T
PROG/ F vaN/
JIME S518 ACTION/ZENTDY n1SPLAY OPTINN/ENTRIES
ASSUMPTYONS

(1) CMC=0ON (REQUIRED)
(2) 1SS«ON WITH NRTENTATION KNOwN (REQUTREN)
(3) SCSeNN (REQUIREDN)
(4) T/¢ RASIc PERFORMED EXCrPT:
§ RN ANT OMNT Aep
TAPE RCOR FWD=OFF
TLM INPTS PCM=HInM
C8 PANEL 277«ALL CLNSED

{8) cMe IN DeKy IDLE PRNAGRAM (Pen0)

(6) PRACEDURES CONTIMIE FROM THE LaST PRNCENURA|I. STEP IN REFFRENCF 1,

=N1155100 1 ESTABLISH PAST=RURM ATTTTIDE CANTROL
PaNO MODF
cMP  KEy (V4BE)
DAP DATA | nAN RO (RO F 06 46
XXXXX
XX XXX
al ANK
KEY (V22E11112E411111E)
£ 04 46
11112
1nin
AL ANK
PRNCEED
F 06 47
CSM wT YYXXX LB
LM WY XXXXX,LB
RILANK

0CT 29 1968
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C PRIME ENTRY PROCEDURES
[
ALT/ T
PROG/ €
TIME o STA ACTION/ENTav
PRACEED
P TRIM
Y TRIM
PRACEEN
chrR  SET DET

?

ECS MONITORING CHEPRK
LMP  SUTT CAB DELTA P tNNa =7en
To «3,5 In, WH2D
02 FLOW INNa0,2=0,45 | R/uR
02 PRESS IND Sw=SIIRGF TANK
CYRO Tkl 07 PRESS INN-R6G=Q3IS PSTA
02 PRESS IND Swe=Tx]
ECS RAD TB.GRAY
ECS IND SE_-PRIM
ECS RAD PRIM™ IN TFMP IND.6&-
1nS DEG F
ECS RAD PRIM AUT TFMP TNne
«50 TO ¢1n2 NEG ¢
GLy EVAP PaiM OUT TEmp InD.
40=50,5 0OFG F
GLY EVAP PRiM STM PRF&S thNne
0,097«0,195 pSTa
GLy DISCH PRIM PRFSS *wD_40a
52 PS1I6G
SUTT TEMP TNDa4GarRS NER F
CAR TEMP InNeT0~An DEG F
SUIT PRESS INN=4, 75,3 Pcla
CAR PRESS TNDed,RaB.? DSTA
PART CO02 PRFSS INN=<T . g MM MG
SUIT COMPR P IND=n,3=0,4 Pqt
ACCUM PRIM ATY INN=3n-70%
1IF QUANTITy <30%
PRIM aCCUM FILL vLVeON IINTIL
40a70% 1§ REACHFD
H20 QTY INN SwaPOT
H2n QTY INNe1Nal0n%
W20 QTY INND SWewARTE
H20 QTY INN20-100%

0CT 29 1968
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n1SPLAY

£ 06 a8
XXX e XXDEG
XXX ¢ XXDEG
a ANK

aLANK
ALANK
al ANK

OPTINN/ENTRIES
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C PRIME ENTRY PROCEDURES

ALY/

pPROS/
IIME

S
T

3

cor
cHp

CoR
oL

ALL
cMP

ALL
COoR
Cwp

ALL
CDR

Cwup

com

CwpP

cup
CoR
CHP

COR
Cup
Lup
Cup

Lme

VeN

/
AcTioN/ETaY DISPyaY

PRESSURE SUTT CIRCUIT ~ND PaA

CHECK AT S0 PSIA o

0IRECT 02 VLV-CLOSED (W)

SUIT PRESS INDed,e8,2 Pela

02 FLOW INNe0,2¢0.4 LO/MW

SUIT TEST vLVePRESS ‘

02 FLOW INNel,0 LA/NR (PrGGED)

02 FLOW Ml LTaON _

MASTER ALARM PB/LT(3)-ON (PUSH)

SUTT PRESS INNe8,0e9,7 Pgla

PGA PRESS IND (3)ebeleéd8 PSIG

02 DEMAND REG VLVOFF

02 FLOW INDe0,2 LR/HR (PFOGED)

02 FLOW NI { T«OFF

PGA PRESS IND (3)ac0,8 PRI/MIN
(PRESSURE DECAY)

02 DEMAND REG VLV.ROTH

SUIT TEST viLV-DEPOESS

02 FLOW INDeO,220,4 LB/HD

SUTT PRESS INDaSLIGHTLY>CAR
PRESS IND

SUIT TEST VLVOFF

C™m PROPULSION SYSTFM CHECK
CM RCS PROPLNT TB_(2)<RP
ACS IND SELCM1, M2
MONITOR}
+CM RCS ME TEMP tNDesn=ql DEG F
oCM RCS ME PHESS IND<4ON0e
4450 PS1a
oCM RCS FyUEL PRESS INN .28
200 PSla o
oCM RCS OXID PRESS IND 2%~
200 PSIa

C/vg OPERATIONAL CWECK
C/w LAMP TESTal
MASTER ALARM PB/) T=ON
LM C/% LT (18)=0N

/v _LAMP TpsTe2
MASTER ALARM PB/\ T«OFF
LM C/W LT (16)=0FF
MASTER ALARM PR/t T=ON
P C/W LT (23)e0N ;

C/w _LAMP TESTLOFF (CENTER)
NASTER ALARM PB/| TeOFF

0CT 29 1968
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}
‘ ¢ PRIME ENTRY PROCENURES
} e
ALY/ T
PROG/ r VeN/
TIME P STA ACTION/ENTRY DISPLAY. QPIIONZEN

Cmp RH C/W LT (2%)=0FF
C/w CSM=CM

: Cv RCS LT(ROTH) NN
i ALL MASTER ALARM TONF ANN LT(3)eON

MAGTER ALARM PR/LTaPIISH

MASTER ALARM TONF AND LT (3)enFF
CMP  C/W CSMeCSwM

CMm RCS LY (AOTH) &OFF

& ALL STOw LOOSE aFaAR (INCL CNAR)

oy «=01130100 7 IMU REALIGNMENT
} LFR G/N 0PT Pup=nNN
A LMp G/N PWR«Ar) AR APR?
: LFR 0pT MODE=mMAN
OpT 2FROePFRA (16 SFC)
OPT ZERO<OcF

: Pas2 KEY (VITER?E) F 08 06
% OPTION CnnE 00001
H OPTION nooox
1 ar ANK
. é KFY (V22E3F) F 04 06
i nno01}
: nn003
H RI_ANK
PROCEED .
TARGET ACQUISTINN r S0 2%
nools
Rt ANK
. R ANK
N RPRACEED
i 1F TWO STARS ARE nOT F 05 09
g AVAILABLE (ALARM CONE 0nénS), no40s

KEY (VIPE) Tn RFeYCLF Tn F S0 25

¢ 01 70
TARGET CnNE AnoXX
: el ANK
a)_ ANK
QOpT MODEecMC
PROCEED
PESIREN OPTICS ANGLES né 92
SA XXX e XXDEGR
TA XXX e XXNER
a1 ANK

0OPT MODE=MAN

0CT 29 1968



PROCEED

0CT 291968

e

: .
§ -23-
5 ¢ PRIME ENTRY PROCEDURES
]
§ ALT/ T
! b L 4 2_SIA ACTION/ENTRY DISPLAY  OPTION/ENTRIES
¥
i (PLEASE MARK) F sl
ALANK
ALANK
BLANK
MARK ON STanm 3
r S0 28
(TERMINATE MARKS) 00016
ALANK
ALANK
PROCEED .
£ 0l 70
TARGET CADE (STAR JUST MARKEN) 0n00xXX
’RLANK
al ANK
PROCEED )
F ol 70
TARGET CODE (STAR TO B7 MARKFD) nooxx
AL ANK
ALANK
OPY 2ERO«2FRO (15 SEC)
OPT 2EROOFF
OPT MODE«CMC
PRACEED
DESIRED APTICS ANGLES ne 92
SA YXX e XXDEQ
TA XX XXXDEG
al ANK
oPT MODE=MaAN i
(PLEASF MaRK) Fel
ALANK
aLANK
RLANK
MARK ON STaR )
F S0 29
(TERVINATE MARKS) 00016
nLANK
ALANK
PRACEED
£ 0l 70
TARGET CnnE (STAR JyST MARKED) 000XX
ALANK
RLANK
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r PRIMF ENTRY PROCENURES

<
ALT/ T
oROG/ £

T1MF n STA

Pann

Lwe
!

cnR

(R

cner

ACT TN/ Ty

SIGHTINA Atria ~TEFE

eRACEEN

4
Y
7
NOTF S
GYRO TORQIITMA ANMALFS #OR NRTFY
SINCE LAST Ap TGrsfnIT

Ie THFSF AnGIFS>) UFG O FIRST PASS
THROUGH &2 AMD Fle - A) IaM CWECK
FONF TRMS 1o ATTTITUDE THEN TMl) HAS
NRIFTEND FYCFRSTUFLY &InCF LaST

ALTGNMFNT
11ISF §CS FOAR F'S ENTRY.
PRACEEN

FINE A| 1501 CHEPK

ENTER
CHANGE MA JNR <00F DFAUPST

Kky (0nE)

NPT 7¢R0=7cn
G/N OPT PWRaNFF
G/N PaR=OFFE

GNC DRTIFT CuelCw
IF GNE URIFT DATE 3> 19 Dru/mQ
JHMAG HMUNF () ennalfF
FOAl SOURCF.ATT & T
KEY (V]16N2n)
ROLL
PITCH
Yaw
ATT SET Tw (3)=mMOur 0
FiIAl SELe=1
ATY GET =]y
NUIL ERR NEFD) FS 11T
aTT SET Ty
Fidal qEL-l/?
ATY SET=40c
ANEC ALTGN CRaniISH

vaN/

nISPLAY

e N6 08
YYXeXXNEG
L ANK
2| ANK

noe 93
XX GKXXNF R
yY XXXNER
Y¥ AXXNER

e S0 25
nnlta
) ANK
1) ANnK

e 37

e 16 20
YYXeXXNER
YYXeXXNER
YYXeXXNER

URTIN/FVTRIES

v328 (hn mOT
TUROUE AYRNS)

BPRACFEN (F INF
ol 76 CHFCK)
BETHDA TN
t1RST y&n npg
tLAS: [N Pak)
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‘ ]
3
B
é C PRIME ENTRY PROCEDURES
i %
’ ALY/ T
; pROG/ € veN/ _
: IIME D STa ACTION/ENTRY DISPLAY  OPTIAN/ENTRIES
' LEB PRACEED
9 MANEUVER TO ENTRY aATT
+ROLL=HEADS DOWN
] «PITCHaPAD NATA
- MANJAL MANE(JVER AUTO MANEUVER
CHR SC CONTe=S(Cs BMAG MONF-RATE
SELECT ATTITUDE CONTROI. MONE OR RATE
o COMPATIALE WITH THE MAGNITUDE KEY (V49E)
. | OF THE MANEUVERer,G, RATE F 0s 22
‘ COMMAND, aACCEL CnMMANND nRa ROLL
MINIMUM  TMPULSE AND THE PITCH
OESIRED RavES, YAW
PERFORM MANEUVER wITH RHE KEy NESIRED
MAN ATT (3)aRATF ™MD COMMANDS AND
.. SC CONT=CM¢ PROCFED
’“; F Sn 18
ROLL
‘? PITCH
i YAW .
PROCFED
S0 1n
) ROLL
o PITCH
YAW
: WHEN MANFUVER
1S CAMPLFTE
ENTER
AMAG MONE (Ve
ATT) RATE2
in PYRn RATTERY CHMECK
{ CB PYRO A SEQ A=CI OSED
€8 PYRO B SEQ B=C! NSED
LMP  IF PYRO BAY A (B)<¢35 vDC
«CB PYRO A(B) SEn A(8)=nPEN
B PYRO A (RY TIF TN RAY RUS
A(8)=CLOSED
CB MNA BAT cecLOSF
C8 MNB BAT cecLOSE
n PANEL 8 ClaCulT ReEAKEn cMECK
CNR  CLNSE ALL CR ON PANEL A EXCEPTY
Ca PL VENT FLT/PL=OPEN
Ca FLOAT aAG (ALL)=0PEN
0CT 291968 o
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¢ PRIME ENTRY PROCENURES
. 1 ]
ALY/ T
PROG/ F
TINME P_S$TA ACTION/ENTOY

«01110700 12

17

Cv ACS PREMFATING DREPARATIAN

CNR CM RCS LOGIC-ON (11P)

LFR €M RCS HTRSLON (UP) (UNTTL LOWEST
READING IS 4,9 vDr 0R 20 MIN)
MONITOR?

SYSTEM TEST (S=Cs SeDs 6%4y hob,
6=Ce 6D

1F ANY CM EMGINFS TNN1ICATE NO
HEATING
«RACS TRNSFRaCM
oRHMC (2)*ENERGIZF EMGINFS NOT
HEATING TO ACCOMPLISH WEATINA
+RCS TRNSFQaeSM
UR DUMP=0OFF
REMOVE NEENLE ASSFrMBLY FoOm INJECT
PaRT

EMS SELF TESsT
CNR EMS FUNC<OFF (VERTFY)
EMS MODE=STRY 4
EMg FUNC=EMS TEST 1 (SWw THROUGKH OFF)
waAlT 5 SECONNDS
EMSs MONE=AIITO
MONITOR! (WATT In SEQ)
+IND LTSenFF, AND
+RANGE TNnen,n
SLEW SCROLY UNMTIL HATALINE IS
SUPERIMPOSEN OM MOTCw IM
SELF=TEST PATTERN
EMS§ FUNCeEmS TEST 2
WAIT 10 SFC AND MONTITORY
0+05G6 LTaON (ALI OT-FRS AFF)
EMg FUNCeEvwS TEST 23
NnTES
+Ne056 LT«ONe ANN o
eRST LOWER LT=ON (10 SEF | ATER)
SET RANGE TND TD &R NM
EMs FUNCeEMS TEST 4
MONITOR1 :
Ne056 LT<ON (4L| OTHFRE OFF)
IN 10 SEe
«SCROLL ADVANCFe Tn alnHT
CORNER F TEST PATTEQN AT
9G, ANN
+RANGE IND COUNTS TO ZeRn

0CT 291963
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¢ PRIME ENTRY PROCEDURES
L ]
ALY/ T
PROG/ 3

1IME P STA ACTIONZENTRY

EMg FUNCaEMS TEST §
MANITOR:
00056 1L.TaOM

veN/

«RST UPPER LT=ON (10 SE{f LLATER)

«RANGE INN sn,04 AND

G=V PLOTTER«VEATICAL LINE

FROM 96 T0 0.2
EM§ MONE<STRY

SLEW SCROLL UNTIL wWATo InE 1S
SUPERIMPOSEN ON 27000 FT/SEC MARK

gMg FUNCeRNG SET
NOTES

6=V PLOTTFR=VERTTICAL LTNF

FROM 042 Tn n,1Y

1F ANY EMS TEST FAILED REFER
To EMS MALFUNCT AN PRACFOUIRES
IN APOLLO OPERATIONS WAND RONOK

=NN15%5:00 14 60C DRIFT CHECK

1F GOC DRIFT RATFE > 10 CrG/MR

AND DRIFT eHECK T~ SreP 8 FAILED,
THEN GDC WAS FAYLI ED AND SwOULD NOT
B RELIED ON FOR ATT, RFFERENCE,
1F GNC ORIFT RATE <10 NEA/WR AND
ODRIFT CHECk IN STEP g FAILED, THWEN
BuMAG'S 2 HAVE FATLED. CANTINUE TO
USE UMAG'S | FOR RATF SAYRCE.

-00!50?00 15 Cm pCs HEATING COMBLETINN
LER CM RCS HTRSOFF

0CT 291968
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¢ PRIMFE ENTRY PROCEDURES
L]
ALT/ T
PROG/ F VeN/

IIME £ STA ACTION/ENTOY £18PLAY

14 CM aCs CHECK
AFTER MSFN A0S
ChR  SECS LOGIn (2)=0N (U®)

REPORT LOGTC ARMEN TN MSgN

AFTER GO FrOM MSFwn
SECS PYRO ARM (2)=ON (1/P)

RCS TRANFRaCM

CM RCS PRESS=NN (11P)

CM RCS PRPINT 1 0N niPy

CM RCS PRPINT TR 1 =GRAV

JEST THRUSTFRS CM1 (WITH RWC)

CM RCS PRPINT 1=0FF

CM RCS PRPINT TR 18P

CM RCS PRPLNT 2 «ON r1IP)

CM RCS PRPINT TR 2 =@RAV

TEST THRUSTFRS CM2 (WITH RNC)

CM RCS PRPINT je0N

CM RCS PRPINT TBlaRRAY

RCS IND SE_eCMle THEN 2

+CM RCS HE PRESS TND=4aNn0A=4450 PSTA

+CM RCS FUFEL PRFS® INDe2A5«
902 PS1A

.CM RCS OXTn PRESE INDe2nSe
302 PSIA

RCS TRANFRaSM

CNR  SECS PYRO aRM (2)=SAFE
SErS LOGIC (2)=0FF

«00145100 17 CMC AND PAD NATA UPDATE
Pe27 CMC UPNATE PRNGRAM Pa27
UP TLM SW (2)=ACCEPT
UPLINK ACTY LT=0ON '
UPLINK ACTY LT=0FF (eMPLT)
P=00 Up TLM S¥W (ETTHED) =Bt OCwK
VOICE uPDATF
RECORD ENYRY PAD NATA

ALL MAF WEST, WFLMETS, GLOVES=DONNED
SUIT RET ATR VLV=rLOSED (PUSH) SUTTY
RET AIR VLV

LER EMER CAB PoESS VLV=OFF (nOWN)

18 EmMS INITIALIZATION (RANGE AND VELOCITY)
enR  SET RNG IND=PAD NATA RaNaE
EMg FUNCeVN SET
SLEW SCROLL TO PAn DATA w0
EME FUNCoENTRY

0CT 291968
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C PRIME ENTRY PROCEDURES
L

. ALY/ \
PROG/ F VeN/
IIME B STA ACTION/ENTRY n1SPLAY  OPTLON/ENTRIES

19 RSI TEST ANN ALIGNMENY
FDAI SOURCFATT SFT
ATY SET=GDe
EMS ROLL On
G0C ALIGN PR=PUSH, HOI N
ATT SET YAW TWaAD.JUST THROUGH 45 DEG
OBGERVE RSt TRACK 4S8 nfrQ
ATT SET YAW TwaP0OSITI~N BSY (LIFT UP)
GOC ALIGN PReREL
EMg ROLL=OFF
ATT SET TW (3)e RFSET (GnC)
Tno PRESENT GIMBA) ANGLEe
GDe ALIGN pa«pySH

«00125100 20 SEPARATION CHECKLIST
LMP  MN ByS TIE (2)<ON (UP)
ChR  PRIM GLY Tn RADePIILL TN aYBASS
02 PLSS VLVeON
02 SM SUPPLY VLVenFF
CAR PRESS RELF (2)-80nST,ENTRY
LMP  VHF AM (2)0FF (CENTER)
CMP  SM RCS PRIM PRPLNT A(9CD)enN
SM RCS PRIM PRPLNT A(8CD)TRe
: GRAY
B FLT RCDRRECORD
CHR AFTER MSFN A0S
SECS LOGIC (ROTH)Y=ON (US)
REPORT LOBIC ARMED
AFTER GO FroM MSFM
SFCS PYRO ARM (210N (US)
CMP  ABORT SYS PRPLNTeRES eMD

AL Lt NPT NI 5 010 Bl 1+ pegieio b e s o < et

e

™
Rttt by

. .
il

«0n0119100 21 ENTRY PREPARATION PROGRAM
Pebl CMP  KEv (VATEGIE)
F 06 &)
IMPACT LAT (oNORTH) xxXeXXDEG VERIFY /7 LOAD
IMPACT LONG (oEAST) xXXeXXDEQ DESIRED NDATA
MAS UR/DN (e/=) 00001
PRNCEED )
F 06 60

G ™MaX XEXeXX G
vV PRED YYXXX,FPS
% GaMMA E1 XxxeXXDER
» LmMP RECORD VaLuEeS
} CMP  PROCEED

J ' 0CT 291968
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* PRIMF ENTRY PROCENURES
<
ALY/ T
PROR F vaN/
TIME D STa ACTTON/ENTOY nISPLAY OPTINN/ENTRIFS
e 06 63
RT0GO (,086G TN SoLASW) vy X X NM
V10 (AT .n&G) YAXXXFPS
‘ TFE (TIME Fanm ,nSG) XXRXX M/8
: LMP RECORD AND rOMPARE WITW pAR FOR
: PGNCS GN/nn GO (1 TMTITS TdN)
3 CMP  PRACEED
K Puh2 22 CM/SM SEPARATION AND PoF=pNTRY
: MANFUVER PRNGRAM
i RENUEST CM/SM SEPARATINN F S0 25
i nnoe)
4 a) ANK
Ry, ANK
21 MANFUVER TO CM/SM eFP TT

«RoOLLeHEADS DAWN
«PITCHaHORTYZ?0N ON 31,7 WINROW |_INE
+YAWRSS DEA N11TeOFLPLANE
SC CONTe=SCs
SELECT ATTITUNRE CNANTRoL wmONE
COMPATIALE WITH THE maGMITUDFE
OF THE MANFUVFRer,G, PATE
CoMMAND, ACCEL CnMMAND NRa
MINIMUM  TMPILSE AND THr
DESIRED RatTES,
PERFORM PITCH MANRIIVFR WiTW AWpe
«0nt17100 COMPARE PITCH ATT WwITH PAU NATA
R WITHIN S NEG
i PEAFORM YAWw MANEUVFR Wi1Tw RHC
3 RATE=H]GH
ATT OBD=MIN
MANUAL ATT (3)=-RATE MmN
RMAG MODE=aTT] RATF2 (NEclnEN)

P A R

PN

PRI

=Nng15:00 24 CMm/¢M SERPARATINN
CM/SM SEP (ROTH)eAN (UP)
SM C/W LTRaNN
CoRrR MASTER ALARM PR/ T=0N, PUSGKH
CMP  C/w CSM=CM
SM C/W LTSeNFF )
' CM RCS FUE| FRESS-285.7302 PSTA
; CM RCS OXIN PRESS.285.702 PSTA

0CT 291768
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¢ PRIME ENTRY PROCENURES
L]
ALY/ T
PROG/ F VaN/
TIME P STA ACTION/ENTOY NISPLAY

CPR RCS TRNFRepM
CM RCS LOGre=nFF
AUTO RCS SFEL A/C anLL (4)=OFF
AUTO RCS SFL M 1 (6)<MNA OR
MnH
AUTO RCS SFL M2 +6) «0FF

28 MANEUVER TO WORIZ0M TRACK ATTITUDE

«ROLL=HEADS DNWN

«YAWePAD DaTA

«PITCH=HORTIZ?0M ON 31,7 WINNOW LINE
MAINTAIN HORIZOM WTTW BITCH
RATE

SELECT ATTITUNE CoNTROL »UNE

COMPATIRLE wrTH THE wmaGe LTUDE

OF THE MANEIIVEReF,G, PATE

CAMMAND ACCEL COMMAND On=

MINIMUM IMPULSE AND THE

DESTRED RATES,

PERFORM MANFUVER wITK RHee

26 ESTABLISH HORIZON TRACYK

SELECY DESTRED ATTITU ¢ ~ONTPOL

MADE FOR WORIZON TRArK=geB, RATE

COMMAND ACCEL COmmMANN OB

MINTIMUM ImMPULS,.
RATES=HInN
PERFORM TRaCK WwITH RHC,
EMS MONE<ANTO

CMPp PRACEED (ArTTVATES ENTAY UaP)
£ 06 €1

OPTION/ENTRIFS

IMPACT LAT (+NORTH) XXX e XXNLG VERIFY / | 0OAD
IMPACT LONG (+FART) XXX e XXNEQG VESIOFD NATA

HNS ON «n0001
cMP  PRACEEN

FINAL ATT DTISP (ANLY TF XaAXIS NOT

WITHIN &8 DFG NF=VZLACITY VECTOR) ne 22

R YxXeXXDEG
(] XAX e XXDEG
Y XAXN e XXNEG

0CT 291968
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]
' " ¢ PRIMF EMNTRY PROCENURES
e
ALY/ T
PROA r VaN/
IIME P _STA ACTION/EMTOY n1SPLAY OPTINNZENTIRIES
Pabl 27 ENTRY INITIA| 17ATINAN PANGOAM
(Pabh? CHANGFS TO DabY wHeMN &M 1S
N wITHIN 45 PEG OF THIM ArT,
S né 64 (V06 aRF)
Lro T G YXX o XXG BFTA
R ) vl YARAX,FPS VT
ATOGO TO TARGFT (41 FRSHANT) YARK XNM " DAY
PrTen ERR MEFNLF Wl ZeHA xEy nFL
ON NOe 1 RALL HFFOR: 4nlk
] =0n102100 24 HORTZON CHErK
cne  FDAY SCALE=gO /1%
AMAG MNDE (V) RLTF 2 (NEQIREN)
NIRECT RCS (2)=MnasMng (11P)
MANM ATT (31«RATF rMD)
WATCH PITCHW FrRAOP NEFDLE UN TN Z2ERN
WHILE APPRNCHIMG nenna TiwF,
tSTABLISH oM COMTRNL WuRN CANE IDFNeF .
1§ ESTARLTGHED?
¢SC CONTermC
IF DAP NNT aCCFEeTARLF
«QC CONT=geS AND FLY NSweY ROLI
COMMANNS TN R]1 (NEXT DeKy DTGP av)
«08G TIME 29 0,066 STITCRINA
CNR  EMg MONE=Man (TF rmS DOES NNT
START WITWIN 3 Sec 0w 0, ,U8G TIMF)
EMS ROLL=ON (11P)
« 086G Swe=nON (1}p)
Pubb ENTRY=POST n,n86 ponheAM
¢ néG 6R (VO6MAAF)
BFTA XX XXNER © ’
'k YXXAXJFPS VY
H DoT YYAAX LFPS RYOAN
*Ey QFL
30 PANES 0408 & CHECK
IF PGNCS DIn nOT tNDIcATe
0,08G #ITWUIN 5 <FC :F oEY 0,nb4G
SLISPECT Panecs
N 0,08G CARRINNR VFRIFICATIAN CHECK

' 1F EITHER pANES N Pap Dala
DESIRES LTFT VF('TOR bﬂ“u.
MANEUVER Th LTFT VECTNR 11AWN

0CT 291968
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C PRIMFE ENTRY PROCENURES
S
ALY/ 4
pROG/ 4 veN/
1IME ® STA ACTION/ENTOY DI!PIQ! oPT1n N
3» EuS GO/NO Gn DECISYON

1F EMS RANGE COUNTER nnEg NOT CcOUNnTY
DAWN 60 PLUS OR MINUS 7 Nn DURING
1n SEC PERTON NO NOT ySr EMS
RANGE COUNTER TO MONTTOD FENTRY

COMTINUIOUS MONTTOR)
xxxxxxxxxxxxxxxxxx::lxxxxxxxxvxxxxxxxxxXlxxx
X1 EMS FOK SKIPOUT ANN EXAFSSTVE G'S, X
X oIF SKIPOUT IMMENTATELY RO!| (| IFT DOWN X
X o1F EXCFSSIVE G's notLL LIFT Ue X
X2 EMS FOR FAILURE  §
X .snoorﬂ GV TRACE X
X oFMS G's WITHIN | 6 OF 6 METED (VIGNOAE X
X May BE PERFORMEN Tn MONITOo PaNeS 6'S X
X4 RALL GImBAL ON FPAY REGQPONAINA TO RALL X
) { COMMANNS IN DSkY REGISTER 3, X
X 1F NOs BELIEVE PGNCS FNPAT (IrF CONFTRWEDX
X Ay SCS FDAI) ESTARLISW SCS CANTROL, X
X AND MANUALLY FLY CMC cnMMiNDe X
Xs PRNES FnR FallLurp 3
X oIF MANUAL CONTaOL ASSUMED FARLTER X
X CHECK EMS G=V TRACE AND DeKY RoLL  §
X  COMMANDS FOR COMPATIRTLITY ArTER 1,48, X
X 1F THEy DIFFER, USE PANCS @& (N&&) AS  §
X A THIRD VOTE Tn ETTHER RETUYRN CONTROL X
 § T0 OR FAIL PGNecS. X
X LIF PGNCS FAILS ESTARLTISH scS ConTROL X
X AND FLy EMS (SEF SECTTON 3,1,32 X
 § FOR RECOMMENNEN PILOTING TECHNTQUE) o X
2000000000 5030063 o 3 3 00X X X3 %KX v 30X ¢ 0033 % XXX XX

3 PBNCS GO/NO GO CHEFK
MONITOR R & FOR CANVERGENCE TH Pap
00 VALVUE
IF CONVERGENCF NOT APPARENT PGNCS
FalLED

IF DSKy DlspLAYS ©AT @0 YO
STEP 236

0CT 291268
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C PRIME ENTRY PROCEDURER

s

ALY/ M
»

BROG, F
IIxE 2.31a

st i St

ACTION/ENTRY

P=6% 34 ENTRY UP=CONTROL PROGRAM
RETA
oL
viL
IF VL AND DL ARE nOT wWiTuIN
o PAD LIMITE, FSTARLISH S¢S
cp CONTROLy AND FLY EMS

] IF DSKY NIspLAYS P&T n TO
STEP 36
P=h6 3% EnNTRY BALLISTIC PRNGRAM
R
-]
Y
MONITOR!?
+DRAG FOR n,2G THEN P67
P=bT 38 FINAL ENTRY pMASE DROGRAM
AETA
R CRSRANG EnR
CmE AWNRNG Eap

PANCS HAS pFATILED

RT0GO
LAY
LONG

0CT 291968

LR P T
T T BT Tl 3 ey o S FXSTIRIOR Y

IF PGNCS I¢ NOT TRYING Tn MAKE
DOWNRANGE £RROR ~NNVERGE TO ZERO

VeN/

n1SPLAY OPTION/ENTRIES

F 16 69
xxXeXXDEG
XAXeXX G  V§
XXXXXFPS RTOAO
kEy REL

(VOONSAE)
¢

PROCFED
06 an
OETA
Vi
HpoY

ne 22
xXXeXXDEG
XXX e XXDEG
XXX e XXDER

06 66 {VOONGE4F)
XX XXDEG O
wANK o XNM Vx
AXXXXNM  RTOAO

KEy REL

XX 300090 X 303X X X X X

(VOSNAAE)

BeTa

vi

16 67 M DnT

XAXX,XNM  KXEy REL
XAX e XXDEG
XXX e XXDEQO

ot o

et kT e TG T
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€ PRIME ENTRY PROCENURES
s
ALT/ T
#R0G/ e vaN/
TIME p_STa ACTION/ENTRY NISPLAY  QPIION/ENTR
3 EARTH LANDING PHASE
30K CPR  ELS LOGIC=nN

ELS AUTO-ON
REPORT CM gTARLE
tF CM UINSTARLE
CMP  +RCS CMNeAFF
24K COR  +APEX CNVER JETT PRapiISH
oNROG DPLY PR PUCH (> SeC AFTER
APEX COVER JETT)
COR EMS FUNCOFF
CMP  SEC COOL LNOP EVARLUFF
GLY EVAP W20 FLOWLNFF
24x SCS RCS NIGARLE (aUTN)Y
IF NOT, RCS CMNaOFF
APEX COVER JETT (AUTON
CNR IF NOT, APFX COVER JETT oB8aPUISH
DRNGUE PARACHUTES NERLAYFD (AUTO)
1F NOT, NRNAB NPLY PRamISH
23,5« CMP  MONITOR CAR PRESS TND (STARTS INCR)
CNAR IF NO INCRFASE RY 17x CAR PRESS
RELF (RH) apUMP
10 MAIN PARACHUTES AP vuF nEcOvERY
ANTENNA OEPLAY (ANITO)
MN DPLY PBaPUSH (WITHIN Y SEC)
CMP  SEC COOL LAOP EVADRE<FT FOAR 45 SEC,
THEN OFF
GLY EVAP STM DRFSC AiITh=MAN
GLY EVAP STwm PRESE INCR=INCR (FOR 45
SEC MIN)
LMP VHF ANT=REPrYy
VHE AM (2) oSIMPLEY
VHF RCN=ON
TRANSMIT VAICF RFDORT rNGY
. POSI TION
oMAIN CHUTES NISRFEFED
«SOLASH ERARNR
+CREW STAT(!S
cCMP  PRACEED 7
Pw KEy (00E)
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e e
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C PRIME ENTRY PROCENURES

ALY,
PROG/

LIIME

Ix

R00

g
T
r

2 814

CDR

cMP

ChR

LMP

COR
COR

Cwp

COR
LMP

ACTION/ENTRY

CM RCS LOGTC=ON

CM PRPLNT NUMP=ON

RCS IND SE_aCM)

CM RCS PRESS HE IND=DFCRFASING,
THEN CM 2

IF NOT DECREASING FIRF AL RCS JETS
EXCEPY PITCH UNTTL PoAPFLLANTS ARF
DEPLETED (LISE BOTH Rw()

CM PRPLNT PiLIRG=ON (AFTFR PROP pMP
CoOMPLETED)

CM RCS HE nuMP PRaPUSH

IF RHMC (2) USED FNR PROPFLLANT OuMP
USE RHC (2) TO FTRE ROL|. AND YAW
JETS NOT p1TCH,

CB FLT/PL BAT BUS As Boe AND € (J) =
CLOSED

CB FLT/PL MNALOPEN

C8 FLT/PL MNROPFN

C8 ECS RAD HTRS OVLD (2).0PEN

€8 SpS PITeH (2)=nPEN

CB SPS YaW (2)«0PFN

CAg PRESS RELF (RW)enymP

FLNOOD FIXEN<POST 1 NG
FLOOD DIMey OR 2

CAR PRESS nfLF (2)«CLOSEN
CM RCS PRPINT (BOTH)=0OFF
€M RCS PRPLNT TR (ROTH)=aP
olrEcT 02 vLVeOPEN

MN BUS TIE (2)a0FF

G0 TO POST LANDING CHFCK

0CT 291968
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4.0 EARTH ORBITAL DEORBIT PREPARATION

4.1 Deorbit Preparation Major Events

This section will be included at a later date.

T
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4.2 T "ORBIT PREPARATION PROCEDURES

PROG
- 3 TIME

Ivmeraw»n

s ~
T V-N REGISTER
A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES

-

LEB Computer Preparations
Perform GNCS startup procedure
CMC startup
. PROCEED
. STBY LT - OUT (if not, repeat
PROCEED until STBY LT - OUT)
DSKY displays - P06
POO Key V37EOQOE
MON DSKY display of POO

ISS start up
G&N IMU PWR - ON (UP)
NO ATT LT -~ ON (90sec)
NO ATT LT - OUT

2 CDR SCS POWER UP
AUTO RCS SEL (16) - OFF
BMAG MODE (3) - RATE 2
s FDAI/GPI PWR ~ OFF
o LOGIC 2/3 PWR ~ ON (up)
T SCS ELEC PWR - GDC/ECA
SCS SIG CONDR/DR BIAS (both)
AC1l OR AC2
BMAG PWR (2) - ON
FDAI/GPI PWR - BOTH
RHC PWR NORM (both) - AC/DC
CMC MODE - FREE

E R R S e

k3
A
A
i

CMP *Estab ullage select
Call DAP data load Rou (RO3)

Key V4SE
(Load R1 11112 and F 04 46 XXXXX Load desired DAP
R2 01111) XXXXX
BLANK
CMP PROCEED
CSM Weight F 06 47 XXXXX. LB Verify/
IM Weight (NO IM so PAD 00000 LB Load desired DAP
will be 00000) BLANK

0CT 291968
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S
T 8§
PROG ET V-N REGISTER
TIME P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES
MP PROCEED
P Trim F 06 48 XXX.XX DEG Verify/
Y Trim XX.XX DEG Load desired DAP
BLANK
CMP PROCEED
CMP Key V46E (activates DAP)
MANUAL ATT (3) - RATE CMD
CDR CMC MODE =~ AUTO
AUTO RCS SEL (16) - MNA or MNB
BMAG MODE (3) ATT 1/RATE 2
CMC AIT - IMU
SC CONT - CMC
IMP G/N PWR - ACl or AC2
LEB G/N OPTICS POWER - OPTICS
OPTICS MODE - MAN
CDR FDAI sel - 1/2
OPTICS ZERO - ZERO (15 ~ecs)
OPTICS ZERO - OFF
3 IMU Orientation Determination Program P-51
LEB Key V37ES1E
DSKY DISPL - P-51
y A Star acquisition F 50 25 00015 Coarse align GMBLS
(Manvr. to acquire target BLANK ENTER
if necessary) BLANK V41N22
, NO ATT LIGHT-ON
- then OFF
Ret to step A
LEB PROCEED
Sighting' Mark Rou R53
B Please mark F 51 BLANK
BLANK
BLANK
LEB MAR."
Terminate mark F 50 25 00016
BLANK
) BLANK
LE8 PROCEED Mark reject PB -
PUSE
Ret to e8P B
Target code F 01 71 000XX
(Targ code for PL 00) BLANK
BLANK
L 0CT 291968
L ——
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|

LEB Optics pw: down
OPT ZERO - ZERO (15 sec)
G/N OPT PWR - OFF

LMP G/N PWR - OFF

%
‘ - 4o -
i
i s
! T S
i BT v-N REGISTER
' P A ACTION/ENTRY DISPLAY DISPLAY
¢
: LEB PROCEED
i If terget code is otker than
00, return to step B for
2nd target.
Planet only F 06 88 .xXXXX
X,Y,Z PL « XXXXX
« XXXXX
LEB PROCEED
RETURN TO STEP B for 2nd
target
A Sighting Data Displ. Rou. RS4
!
! Sighting angle diff F 06 05 XXX.XX DEG
BLANK
Lo BLANK
i LEB PROCEED F 37
! LEB Key OOE
.
i
!

4 CMC and PAD Data Update
LEB CMC Update Program P-27
UP TIM CM - ACCEPT
UP TIM - ACCEPT
UPLINK ACTY LT - OH
UPLINK ACTY LT - OFF (CMPLT)

UP TIM CM OR UP TIM - BLOCK

. . .
oL - T i :
oo . R . T W
PPN SSmrrap) P SRS RN

LEB Voice Update

ALL Perform ECS Monitoring Checks

N un

Perform EPS DC and AC Voltage Checks
IMP D~C Voltage -~ Amperage Check
MN BUS TIE (2) - OFF
FC MN BUS A tb (3) - PC 1&2
gray, FC 3 bp
PC MY BUS Btb (3) -FC1bp
FC 263 gray
D-C IND sel - FUEL CELL 1,2,3
DC AMPS ind - record

SRR

0CT 29 1968

OPTION/ENTRIES

Key V21E
Load target code

Key V25E
Load desired data

Key V32E

Ret to step A

P-21 NAV Clheck
Key V37E21E

-y

[

o —
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V=N REGISTER
ACTION/ENTRY DISPLAY DISPLAY

D-C IND sel - MAIN BUS A,B
DC VLTS ind - 26.5-31 wdc
(record)

D-C IND sel - BAT BUS A,B & BAT-C
DC VOLTS ind - 34-38 wdc
DC AMPS ind - <3.0 amps

SYS TEST (2) -~ 4o
SYS TEST IND - 3.7-4.1 vdc

D-C IND SEL - PYRO BAT A,B

CAUTION:
PYRO Check Momentary
because of power drain

DC VOLTS ind - 37.0-37.5 vdc
DC IND sel - MAIN BUS A

A-C Vrltage Check
AC IND sel - BUS 1,2, A,B,C
AC VLTS ind - 113-117 vac

SPS Monitoring Check
SPS PRPIN1 TK TEMP ind -
+ 45 to 75°F
If <45°F, SPS LINE HTRS ~ A
If >75°F, SPS LINE HTRS ~ OFF
€7S PRESS IND sw - He, N2A
«ad N2B
£rS PRPINT TK PRESS ind
He 3900 psia max
N24 2900 psia max
N2B 2900 psia max
SPS PRESS IND sw - He
SPS FUEL PRESS ind -
170-195 psia
SPS OXID PRESS ind -
170-195 psia
CAUTION
AP between fuel & oxid should
not exceed 15 psi during a burn
or degraded performance, rough
combustion, and/or engine fail-
ure may result.
SPS ENG INJ VLV ind (4) - CLOSE
SPS QTYX OXID ind - record
SPS QTYZ FUEL ind - record
SPS ALY OXID UNBAL ind - record

0CT 291968
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e e o b et o e e

o vt s b o ol 4 Aot Bt e b A

P '
b e b de N s

JFUPUPL AN

PROG
TIME

REGISTER
DISPLAY

OPTION/ENTRIES

S
T S
E T V-N
P A ACTION/ENTRY DISPLAY
OXID FLOW VLV PRIM - PRIM
SPS He VLV (both) - AUTO
SPS He VLV tb (both) - bp
8 RCS Monitoring Checks

CMP RCS CHECKS
A. SM RCS Mon Check

SM RCS He tb (8) - gray

SM RCS PRIM PRPLNT tb (4) - gray

SM RCS SEC PRPLNT tb (4) - gray

RCS IND sel - SM A,B,C,D

Check Quads A,B,C,D

SM RCS PKG TEMP ind - 105-195°F

SM RCS He PRESS ind - Record

SM RCS IND sw - PRPLNT QTY

SM RCS PRPLNT QTY ind - Record

SM RCS SEC FUEL PRESS ind -
178-192 psia

When SM RCS MANF PRESS IND < 150
psia

RCS SEC FUEL PRESS A, (B,C,D)

—OPEN

B. CM RCS Mon Check

CM RCS PRPLNT tb (both) - bp

RCS IND SEL - CM1l, CM2

CM RCS He TEMP ind - 60-90°F

CM RCS He PRESS ind - 4000-4450
psia

Prior to CM RCS Activation:

CM RCS MANF PRESS ind - 25-200
psia

After CM RCS ACTIVATION:

CM RCS MANF PRESS IND - 287-302
psia

9 IMU Realignment Frogram P-52
LEB G/N OPT PWR - OPTICS
IMP G/N PWR - ACl or AC2
OPT MODE - MAN
OPT ZERO - ZERO (15 sec)
OPT ZERO - OFF
LEB Key V37E52E
DSKY displays P-52

0CT 29268

Poss prog alarm

key V05 NOSE

R1 00210 (ISS not on)
or R1 00220
(IMU orient un-
known)
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]
T S
YROG ET V=N REGISTER
TIME P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES
F V37,
1 Perform ISS start-
1 up and/or P-51
A IMU Orier. Option Code F 04 06 00001 Poss F 05 09,
(preferred is 00001) 0000X R1 00215
BLANK Key V3’E
Recycle step A
LEB PROCEED Key V22E
Load desired
option
DSKY Displays F 06 22 XXX.XX DEG
R,P,Y XXX.XX DEG
XX.XX DEG
LEB PROCEED Select desired
ATT CONTROL MODE
MNVR S/C
Key V32E
(Coarse Align Rou R-50)
Verify Coarse Align Complt
NO ATT LT - ON then OFF
Monitor Ball Motion
R B Target Acquisition F 50 25 00015
BLANK
BLANK
CMC Assists in Selection Crew manually
select desired Att Control acquired targ
Mode ENTER
Mnvr S/C
LEB PROCEED
Possible DSKY display F 05 09 00405

(2 targets not available)
Manvr S/C until suitable
target acquired
LEB PROCEED Key V32E
Recycle step B

c Target Code F 0). 70 000XX
BLANK
BLANK
LEB OPT MODE - CMC Key V21E
PROCEED Load desired code

0CT 291968
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i < b o
i
ot
"4
§
: S
T S
ET V=N REGISTER
P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES
I1f target not a planet
go to step D
: Planet only F 06 88 .XXXXX
| X,Y,Z PL « XXXXX
! « XXXXX
) LEB PROCEED KEY V25E
B Load desired data
; Auto Opt Positioning Rou R-52
i+ D Desired opt angles 06 92 XXX.XX DEG Poss F 05 09
A SA,TA XX.XXX DEG 00404 (TA>90°)
E Movr to reduce TA
B PROCEED
i or Poss PROG alarm
l Key VO5NO9E
: 00407(TA>50°)
¥ Key RLSE,Mnvr
i to reduce TA
A LEB PROCEED
. When sighting marks are
oo desired
s LEB OPT MODE - MAN
; Sighting Mark Rou R-33
. E Please mark F 51
& center target in SXT
- LEB MARK (on target)
Terminate marks F 50 25 00016
. LEB PROCEED Mark rej PB-PUSH
i Ret to step E
: Target code F 01 71 000XX
(Targ code for PL 00)
LEB PROCEED Key V21E
Load target code
If target code other
than 00, Ret to Step C
for 2nd target
Planet only F 06 88 .XXXXX
X,Y,Z, PL « XXXXX
» XXX
+3B PROCEED KEY V25E

T.oad desired data

0CT 291968
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TS e

PROG V-N REGISTER

ot
(K]

Ret to Step C for 2nd
target
Sighting Data Display Rou R-54

Sighting ang diff F 06 05 XXX.XX DEG
BLANK
BLANK
LEB PROCEED

Gyro Torquing Rou R-55

A GYRO ANG F 06 93 XX.XXX DEG
X,Y,Z XX.XXX DEG
X.XXX DEG
LEB PROCEED
(Gyros torqued)

F Fine Align Check F 50 25 00014

i LEB PROCEED

Ret to step B

T *

a DSK? displays F 37

LEB OPT MODE - MAN
OPTICS ZERO - ZERO
G/N OPT YWR - OFF

IMP G/N PWR ~ OFF

+ 10 CDR*Perform EMS Deorbit Test

EMS FUNCTION - OFF
CB EMS (2) - CLOSE
EMS MODE - STBY (wait 5 sec)
EMS FUNCTION - EMS TEST 1
Slew scroll to start of test
pattern (>5 sec)
EMS MODE - AUTO (wait 10 sec)
CHECK IND LTS - OFF
RANGE COUNTER - 0.0
EMS FUNCTION - TEST 2
(wait 10 sec)
EMS 0.05 G LT - ON
(all others out)
EMS FUNCTION - TEST 3
EMS 0.05 G LT - ON
DWN LT - ON
(10 sec after 0.05 G Lt) .

0CT 291968
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ACTION/ENTRY DISPLAY DISPLAY

OPTION/ENTRIES

Key V32E
"go to step F

Key V32E

ENTER
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22

fromawm

1> 3w
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V-N REGISTER
ACTION/ENTRY DISPLAY DISPLAY

OPTION/ENTRIES

Set range counter to 58 + 0.C
EMS FUNCTION - TEST 4

EMS 0.05 G LT - ON
(all others out)

G and V trace within test
pattern for 10 sec then
stops at lower right corner

Range counter counts toward
zero for 10 sec, then stops
at 0.40.2

EMS FUNCTION - TEST 5

EMS 0.05 G LT ~ ON

RSI UP LT - ON (10 sec after
0.05 G Lt)

Range Counter - 0.0

Scribe traces vertical line
9 G to 0.2 G and stops
within test pattern

Align scroll to 37K

EMS FUNCTION - RNG SET

G~V ecroll assembly traces
vertical line 0.22 G to
0 (4+0.1) and stops

EMS FUNCTION - Vo SET

Slew scroll to entry velocity

EMS FUNCTION - AV SET (CCW)
Set AV ind to +1586.8 fps

EMS FUNCTION - AV Test

SPS THRUST LT - ON

AV Counter decreases (10 secs)

SPS THRUST Lt -~ OFF at -0.1
on AV Counter

AV Counter stops at -20.8 + 20.7

EMS MODE - STBY

11 CDR*Set RSI

FDAI SELECT - 1/2

FDAI SOURCE - AT. SET

ATT SET - GDC

EMS ROLL - ON

GDC ALIGN PB - Push until

RST aligned

Adjust yaw thbwl, align RSI

EMS ROLL - OFF

0CT 291968

If any EMS test failer
refer to MALFUNCTIO!
procedures in AOH
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12 CDR*ALIGN GDC TO IMU
FDAI SELECT - 1
FDAI SOURCE - ATT SET
AIT SET - IMU
Null error needles W/3 Thbwls
FDAI SELECT - 1/2
ATT SET - GDC
GDC ALIGN - PRESS

13 CSM External AV Program P-30
P-30 LEB KEY V37E30E F 06 33 00OXXX.
: GETI 000XX.
g { OXX.XX
IMP Record values

, LEB PROCEED

T LV AVG AT GETI(X,Y,2) F 06 81 XXXX.X
: XXXX.X

XXXX. X

LEB PROCEED
Thrusting parameters F 06 42 XXXX.X
(HA,HP,AVR) XXX . X
XXXX.X

LEB Record and coordinate W/GND
CMP #Set AV ctr

LEB PROCEED
Mark ctrs F 16 45 00BXX
TF1 XXBXX
MGA (at thrust) XX, XX
IMP Record values

-
re " w
.
I SO
e

CMP*Set DET

LEB PROCEED
DSKY displays F 37

. wma e

! LEB KEY V37EQOOE P00

i 14 Prethrusting Entry Checks
ALL*Config for Sep and Entry

; Suit Luop Verification

! Mae Wests - Domned

L : CDR*SUIT RET AIR VLV - PUSH (close)

i CDR#*Strap in couch

“e s

0CT 291968
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V=N REGISTER
ACTION/ENTRY DISPLAY DISPLAY

MIN
SEC

FPS
FPS
FPS

NS

OPT
M/S
DEG

OPTION/ENTRIES

Key V16N20

ATT SET thbwls-
-adjust to IMU
gabl angs on
DSKY

ATT SET - GDC
GDC ALIGN PB -
PUSH, hold

Load desired data

Load desired data

Reselect P-30 or
P-27 load new
data

Reselect P-52
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S
T V-N REGISTER
A AC1TON/ENTRY DISPLAY DISPLAY

OPTION/ENTRIES

IMP*Strap in couch
LEB*EMERG CAB PRESS SEL -~ OFF

CDR*CB RCS LOGIC (BOTH) - CLOSE
*CM RCS LOGIC -~ ON
LEB*CM RCS HTRS - ON (until min
Rdg is 4.9 VDC or 20 min)
(Sys Test 5C,D,6A,B,C,D)
*URINE DUMP - OFF
SET FDAI 2 on orb rate and
restow

LMP*Test C/W lamps
Dump and rewind tape Rcdr (CRO)
ALL*COMM MODE - LAUNCH/ENTRY

LEB*CM RCS HTRS - OFF
*CB PYRO A SEQ A - CLOSE
*CB PYRO B SEQ B ~ CLOSE
If PYRO BAT A/B <35 VDC:
CB PYRU A/B SEQ A/B - OPEN
CB PYRO A/B BAT BUS A/B
TO PYRO TIE - CLOSE
CMP*Strap in couch
IMP*CB MN A BAT C - CLOSE
*CB MN B BAT C - CLOSE

IMP*Panel 277 CR'S - all closed
*UTILITY PWR PANZL 16 - OFF
CDR*UTILITY PWR PANEL 15 - OFF
*Panel 8 - CB all closed except:
PL VENT FLT/PL - OPEN
FLOAT BAGS (3) - OPEN
AFTER MSFN AOS:
* SECS LOGIC (BOTH) -~ ON
Report LOGIC ON, GET PYRO ARM
GO from MSFN
* SECS PYRO (BOTH) - ARM
*PRPLNT DUMP - RCS CMD (Verify)
*CM RCS PRESS ~ ON (UP)
*CM RCS PRPLNT 1 - ON
*CM ACS PRPLNT 1 -~ OFF
*CM RCS PRPLNT 2 - ON
*RCS IND SW - CM1, then 2
He Press - 4000-4450 PSIA
Fuel & OX Press ~ 285-302 PSIA

0CT 291968
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s
T v-N REGISTER
A ACTION/ENTRY DISPLAY DISPLAY

#*SECS PYRO (BOTH) -~ SAFE
*SECS LOGIC (BOTH) - OFF
CDR EMS FUNC - AV Set
Set PAD AV
EMS FUNC -~ AV
CMP Go To Parth Orbital Deorbit Procedures

OPTION/ENTRIRS

$CS/Select POO
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5.0 EARTH ORBITAL DEORBIT PROCEDURES

5.1 PGNCS/SCS SPS DEORBIT MAJOR EVENTS

This Section will be included at a later date.
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5.2 PGNCS/SCS SPS DEORBIT PROCEDURES

V-N REGISTER
ACTIOR/ENTRY DISPLAY DISPLAY

CSM-SPS Thrusting Program P-40

CP Key V37E4O0Z

CMP 1f VG displ desired

Key VO6NB1E
VCX,YS&Z(LV at GETI) F 06 81 Xxxx.X FPS
XXX.X FPS
XXX.Xx FPS
Attitude Maneuver Rou (R60)
CDR PERFORM CMC - AUTO F 50 18 XXX.XX DEG
(R,P,Y) XXX.XX DEG
XXX.XX DEG
BMAG MODE (3) - RATE 2
CMC ATT CONTROL - AUTO
CMP PROCEED
Auto maneuver
final att 06 18 XXX.XX DEG
R,P,Y XXX.XX DEG
XX.XX DEG
CMP Monitor FDAL
Att trim enable F 50 18 XX.XX D=6
R,P,Y XXX.XX DEG
XXX.XX DEG

Ignition Preperation
IMP ~ ™R BUS TIE (2) - ON

*SPS HE VLV 7B (2) - BP
#SPS HE VLV (both) - AUTO

«DR  #RHC PWR DIRECT (2) - OFF

SC CONT - OMC
CMC MODE - AUTO

0CT 291968

OPTION/ENTRIES

Poss Prog Alam

Key VOSNOSE

R1 00210 (ISS not on)
or R1 00220 (IMU
orient unknown)
Perform ISS startup
and/or P=-51

#SCS /Thrust Mon
Program
Key V37E47E

*SCS /MAN MNVR

Sel dasired att
control

ENTZR
Go to step 2A

#SCS/ATT man to
thrusting
attitude

*Est SCS att hoid

)
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V=N REGISTER
ACTION/ENTRY DISPLAY _DISPLAY

SCS TVC (2) - RATE CMD
LV/SPS IND SII/SIVB-GPI
#TVC GMBL DRIVE (2) - AUTO

*AV CG - CSM
AFCSM SPS A - ON (UP)
Gimbal Drive and Trim Check
CDR  #TVC SERVO PWR 1 - AC1/MNA
*TVC SERVO PWR 2 - AC2/MNB
#TRANS CONTR PWR - ON (UP)
#RHC PWR NORM 2 - AC
*RHC 2 - ARMED
If PATE 1 AV planned
BMAG MODE PITCH - RATE 1
BMAG MODE YAW - RATE 1
or
BMAG MODE (IN AYTS) - RATE 1
*SPS GMBL MOT PITCH 1 - START
#SPS GMBL M'T YAW 1 = START
Auto Switcho..r Check
*THC - CW
#RHC - verify no MIVC control
SPS GMBL IND (2) - NO MOTION
Secoudary TVC check
#SPS GMBL MOT PITCH 2 - START
*SPS GMBL MDY YAW 2 - START
#Confirm and set trim comtrol
SPS GMBAJ, thbwls(2)—+ and -
&nd set to c.g. trim
values
MRHC 2 - verify MIVC Control
CDR  *THC - NEUTRAL
#RHC PWR NORM 2 ~ AC/DC
BMAG MODE {3) - RATE 2
Align CSM in roll
QIC att control - AUTO

>»rw

PROCEED (For Auto Trim)
DSKY Displays V06 N18
then F 50 18

0CT 291968

OPTION/ENTRIES
#8C8 1VC (2)-AUTO

#SPS GMBL thbwls(2)
-get and confirm
final desired gmbl
position

Select att control
desired

Verify/Man to
Thrust att

(V62E for total
att error dig
play)

*For MANUAL TRIM:

ROT CONTR PWR DIR (2)
MAN/MNB

MAN ATY (3) - RATE QD

RATE ~ HIGH

BMAG MODE (3) -
ATT 1/RATE 2

ENTER
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3
T S
PROG ET V-N REGISTER
TIME P A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES
CMP ENTER
*RHC(2)~Null att
errors
MC GMBL Drive test F 50 25 00204
CMP PROCEED ENTER
Monitor GMBL drive sequence GMBL drive to
trim pesition
(after 4 sec)
POSS F 05 09
R1 01703 (TF
GETI<45 SEC)
PROCELL
(Slips GETI
45 SEC from
proceed)
or V34E, terminate
CMP DSKY displays 06 40 XXBXX M/S
TF GETI,VG,AVM XXXX.X FPS
XXXX.X FPS
CDR*2-min countdown
~02:00 *Report TTI=2 MIN
*FDAI SCALE - 5/5
*AV TERUST (2) - NORMAL
*THC - ARMED
RHC (2) - ARMED *SCS/LIMIT CYLCE -
OFF
4 State Vector Integration Rou R41
cMP I1If PROG LT - ON, CMC slipped TIG
DSKY Rl counts to former TIG
DSKY clears at new TIG-35 SEC
COMP ACTY LT - OFF
= 00:35 DSKY display BLANKS
=00:30 Avg G on (static displ) 06 40
«00:25 CMP*Check AVM for PIPA bias R3>1.0 FPS,dis-
R3<000 1.0 FPS cont G/N thrust
IMP*TAPE RCDR FWD -~ FWD
CDR*EMS MODE - AUTO
-N0:15 *4 jet ullage *Backup -~ DIRECT
*CONT ATT WITH RHC ULLAGE PB
MONITOR AVM COUNTING UP
-00:05 CMP ENGINE ENABLE F 99 40 XXBXX M/S NO GO/V34E
TF GETI,VG,AVM XXXX.X FPS
XOX.X FPS

CIT 291968
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TIME
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T V-N REGISTER

A ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES

CMP PROCEED *SCS /THRUST ON
Ignition PB - PUSH

CDR Monitor

THRUST LT - ON
EMS AV CTR - DECREAoILs

CMP MONITOR (TFI INCREASING) 06 40 XXBXX M/S
(VG DECREASING) XXX.X FPS
(AVM INCREASING) XXX.X FPS
CDR After cutoff 16 40

*AV THRUST A AND B - OFF
*Verify all thrust off cues
*GMBL MTRS (4) - OFF

*TVC SERVO PWR 1 and 2 - OFF
*RHC #1 - locked

CMP PROCEED
Monitor (VGX,Y,Z) F 16 85 XXXX.X FPS
XXX.X FPS
XXXX.X FPS
CMP If orbital parameter disp
desired (R-30)
Key V82E F 16 44 XXXX.X NM
HA,HP,TFF XXX.X WM
XXBXX M/S
If HP>49.4 NM
R3=59B59

CMP PROCEED (2ND PROCEE. IF R-30) £ 37
CMP Record burn data

CM/SM Separation Functions

IMP*MN BUS TIE (2) - ON (UP)
CDR*CB SECS ARM (2) - CLOSE
*CB SECS LOGIC (2) - CLOSE
*CB ELS (2) ~ CLOSE
*PRIM GLY TO RAD - PULL TO BYPASS
%02 PLSS VLV - FILL
CMP*02 PRESS IND sw - SURGE TK
*CRYO TK 1 02 PRESS 865-982 psia
CDR*02 PLSS vlv - ON
*02 SM SUPPLY VLV - OFF
#CAB PRESS RELF(2) - BOOST/ENTRY
#SELECT ATT CONTROL MODE
*MNVR TO SEP ATT

0CT 291968

3.7 Sec after cutoff
PROCEED

If VG's to be
nulled RAC/THC
- null out VG's
THC - neutral,
locked
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OPTION/ENTRIES

S
T V-N REGISTER
A ACTION/ENTRY DISPLAY DISPLAY

IMPAVHF AM (BOTH) ~ OFF
*VHF ANT-RECY
*S BD ANT OMNI A-C
*S BD ANT OMNI - OMNI
CMP*SM RCS PRIM PRPLNT TB(4) - GRAY
*SM RCS SEC PRPLNT TB(4) - GRAY
After MSFN AOS:
CDR* SECS LOGIC (BOTH) ~ ON (UP)
Report logic arm
After GO from MSFN:
* SECS PYRO ARM (2) - ON (UP)
*ABRT SYS PRPLNT - RCS CMD
CMP*CM/SM SEP (BOTH) - ON (UP)
*C/W CSM ~ CM
CDR*RCS TRNFR - CM
*CM RCS LOGIC ~ OFF
*#MNVR TO ENTRY ATT
R ,P , Y 0°
*AUTO RCS SEL A/C ROLL (4) ~ OFF
#,UTC RCS SEL CM 1(6)-MNA or MNB
*AUTO RCS SEL CM 2(6) - OFF

CMP Go to Earth Orbital Entry Procedures

0CT 291968
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5.3 PGNCS/SCS RCS (Including Hybrid) Deorbit Major Events

The procedures for performing RCS deorbit burns are described in
this section. Options are given for either PGNCS control or SCS
control of the burn. Also, the burn may be performed using only
the SM RCS jets or it may be a hybrid burn (i.e. a SM RCS burn
followed by CM/SM separation and a CM RCS burn which uses the CM
pitch thrusters for translation). The procedures described in
this section are entered directly from the deorbit preparation
procedures delineated in Section 4.2.

5.3.1 P41 (RCS Thrusting Program)

The CMC's RCS thrusting program is called. A request to perform
an auto attitude maneuver to the burn attitude is flashed along
with the final gimbal angles (not constrained in roll) for the
burn.  The roll gimbal angle to be used for the burn is obtained
from pad data and should give a heads down orientation for the
burn. In the event the burn is not hybrid, the next procedural
step (separation preparation) is deleted.

5.3.2 Separation Preparation

In the event a hybrid burn is planned, some separation preparation
procedures are performed 10 minutes prior to the burn in order to
alleviate the work load during the time critical period between the

SM burn and the CM burn. Also, the gimbal angles for the CM portion

of the burn are loaded in noun 17 and are set on the attitude set
thumbwheels. This allows an error needle display during the CM

portion of the burn for either PGNCS controlled burns or SCS controlied
burns.
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5.3.3 Reject Auto Maneuver

The auto maneuver to the burn attitude is rejected because the
roll gimbal angle computed in P41 is not constrained and a heads
down orientation is desired. This orientation is desirable
because a simple pitch maneuver is required to get from this at.
titude to the CM burn attitude. Also, .ais orientation provides
a horizon view in the command window during the SM portion of the
burn. The maneuver is performed manually with the commander
selecting the desired control mode. Pitch and yaw error needles
are provided if the CMC is on by keying V62E.

5.3.4 Reject Auto Trim

After the manual maneuver to the SM burn attitude, the spacecraft
attitude may be trimmed either manually or automatically. The

nominal procedures call for a manual trim maneuver, however, an o7
option for performing the maneuver automatically is provided. Rol1l e=r
is not constrained for the auto trim maneuver, therefore roll

should be trimmed manually.

5.3.5 Establish Attitude Hold

If the CMC is on, the SC control switch is placed in the CMC position
to provide DAP attitude control for the SM burn. Also some pre-
liminary SCS switching is done in order to be able to switch quickly
to SCS contrcl if required. If possible, the burn should be done
under CMC control since this control mode requires less fuel for the
burn than the SCS control mode. At five minutes before the burn,

the CMP keys ENTER and the DSKY flashes the velocity to be gained
along each CSM based on the present CSM attitude.



. e A

PP e e e

- 58 -

5.3.6 Ignition Preparation

A star check is made to verify that the CSM burn attitude is
correct and the EMS is set up to monitor the burn. At two minutes
before ignition an option is provided for calling P47 (Thrust
Monitor Program) and, if exercised, the DSKY flashes the delta
velocity change along each CSM axis until R30 (Orbital Parameter
Display) is called in step 13. Otherwise, at 35 seconds before
ignition the DSKY goes blank and at 30 seconds before ignition
the DSKY displays the velocity to be gained along each CSM axis.
The rotational and translation hand controllers are armed, the
flight recorders are turned on and the EMS is switched to auto.

The 1imit cycle switch is placed in the off position and the attitude

deadband is switched to minimum to allow switchover from CMC to
SCS control if required.

5.3.7 SM Burn

At time of ignition the DSKY begins flashing the velocity to be
gained along each CSM axis, and the SM portion of the burn is
performed with the THC. Burn procedures call for thrusting until
the EMS delta velocity counter goes to zero. For a hybrid burn,
the DSKY will indicate additional velocity to be gained when the
EMS delta velocity counter indicates zero. After the burn has

been completed, the event timer is reset and started counting up,
If the burn is not a hybrid burn, a skip to step 13 (check perigee
altitude) is required to bypass the procedures for the CM RCS burn,

5.3.8 (M/SM Separation

After the SM portion of a hybrid burn has been completed, high
rates are selected and spacecraft control is turned over to the
SCS. The CMC cannot control the CM because the CSM DAP will be
active until a PROCEED from the separation request in program P62
(CM/SM Separation and Pre-Entry Maneuver Program). Separation is
initiated by throwing the two CM/SM SEP switches,
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5.3.9 Establish Attitude Display for CM Burn

These procedures provide an attitude error needle display on
FDAI 1 or 2 (depending on which is selected) for the CM portion
of the hybrid burn, If the SM portion of the burn was done
under CMC control, the error needles will be driven by the CMC;
otherwise they will be driven by the SCS.

5.3.10 Maneuver to CM Burn Attitude

A simple pitch up maneuver through approximately 108 degrees is
required to get from the SM burn attitude to the CM burn attitude.
As for all attitude maneuvers, the control mode is selected real
time by the CDR.

5.3.11 Establish Attitude Control

After the attitude maneuver has been completed, the procedures call
for establishing attitude control for the CM RCS burn. The roll and
yaw channels should be placed in the rate command mode. The pitch
channel must be in the acceleration command mode in order to fire
both the positive and negative pitch thrusters simultaneously.
Reference (8) recommends the use of high rate and minimum attitude
deadband for the CM burn.

5.3.12 Perform CM RCS Burn

The CM burn should begin when the DET is equal to one minute. Both
RHC's are used to perform the burn. The CMP should initiate a con-
tinuous pitch down command with the number one RHC while the CDR
maintains the CM attitude by pulsing the number two RHC with pitch
up commands. Reference (9) recommends that the minimum jet on time,
for the CM-RCS pitch thrusters, during CM-RCS deorbit always be
greater than or equal to one second in order to maintain propellant
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efficiency. If P41 (RCS Thrusting Program) is running, the burn
should be terminated when register three of the DSKY (velocity to
be gained along the Z-axis of the CM) reaches zero. If P41 is
not running, the EMS deita V counter is used as the burn termina-
tion cue, During the CM portion of the burn the EMS delta V
counter will be counting up. When it reaches the pad value for
burn termination, the burn is terminated.

5.3.13 Perform HP Check

R30 (Orbital Parameter Display Routine) is called to monitor the
height of perigee (HP). In the event HP is larger than thz pad
value, additional thrusting is required until HP is less than or
equal to the pad value. After thrusting is completed, the EMS
is turned off and the THC 1is locked

5.3.14 Maneuver to SM Burn Attitude

If the CMC is on, the spacecraft is maneuvered to the SM burn
attitude to obtain the velocity to be gained residuals at this
attitude. If the CMC is off, this maneuver is not necessary.

5.3.15 Read VG Residuals to Ground

The LMP reads the velocity to be gained residuals and the EMS

delta V to ground if the CMC is on. Otherwise, only the EMS delta
V is read to ground. If the burn was a hybrid burn a skip to

st2p 17 is required to bypass the CM/SM separation procedures since
separation for a hybrid burn occurs between the SM burn and the

CM burn,

5.3.16 Maneuver to Separation Attitude

The spacecraft is manually maneuvered to the separation attitude.
At present, this attitude is undefined. It may turn out that the
separation attitude will be the same as the burn attitude and no
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maneuver will be required. The procedures will be chanaed to
reflect the correct separation attitude as soon as this attiftude
is defined.

The rate switch is placed in the high position in anticipation of
CM/SM separation. Low rates are not recommended for CM attitude
control because of excessive RCS tuel consumption.

5.3.17 (M/SM Separation

CM/SM separation is performed before exiting P41 in order that any
velocity change imparted by the separation manerver will be in-
corporated into the onboard state vector and so that the crew may
monitor any velocity change via the DSKY if desired.

5.3.18 Maneuver to Entry Attitude

The CMP keys PROCEED to terminate P41 or P47, whichever is running.
Single ring RCS is selected before maneuvering to the entry at-
titude. The maneuver is performed manually under SCS control,

The control mode (e.g. acceleration command, rate command, or
minimum impulse) is selected real time by the CDR with the only
restriction being that the rate switch should be in the high posi-
tion. Low rates are not recommended for CM attitude control
because of excessive RCS fuel consumption.

There is a possibility that POO (CMC Idling Program) may or may not
be called before going to the Earth Orbital Entry Procedures. If
called, POO will turn off the average g routine (quit processing
accelerometer inputs) and subsequent state vector integration will
be performed by the coasting flight integration routine. The average
g routine is inherently more inaccurate than the coasting flight in-
tegration routine, however, if the average g routine is turned off



the CM velocity changes resulting from CM RCS thruster activity
do not get incorporated into the onboard ctate vector. A study
is required in order to determine which procedure results in the
more accurate onboard state vector. The procedures will be
changed to reflect the recommendation of the Missfon Planning and
Analysis Division on this item when it becomes available.
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8,4 BONCS/SCS RCS (INCLUDING WYBRYD ) DEARRIY PROCEDNAES

~ PRIME PGNCS/SCS RCS (INCLUDING WYBRTN) OFORARIT “RO-<DURES

ALT/
PRNG/

08{. 3

'3
T
[

25T

ASSUMPTTONS

ACTION/ZENTRY

(1) SCSenN (REQUIRFED)

vaN/

DISPLAY  QPTIAN/ENTRIES

i2) CMC IN DgKy IDLE PRNGRAM (Paf0) tF CuC 18 AN

(1) PRAOCEDURES CUNTINUE FROM THF LaST PRGCEDURAL STEP IN SECTION 4,2

Pab]

«Nn110100

1

?

Cmp

ChR

cwP

CDR

cMp

KEY RCS THRISTING BRuG (VATEALE)
CMC « AUTO REQUEST )
PREFERRED ATTITUNE (RP,Y)

IF sM BURN nNLY GO TO STEp 3

SEPARATION PREPARATION

C8 SECS ARM (2) « CLOSED

€CB SECS LOGIC (2) « CLNSED

CR ELS (2) « CLOSFD

PRIM GILY Y0 RADePIILL TO BYPASS
02 PLSS VLV=ON

N2 SM SUPPLY viLVenrF

CAR PRESS REL (2)«ROOST/ENTRY
SM RCS PRIM PRPLNT (&) =

SM RCS PRIM PRPLNTY TR (6)v@RAY
AFTER MSFN A0S

SECS LOGIC (ROTH) = ON (yUP)
REPORT LOGYC ARMEN

AFTER GO FoOM MSFN

SECS PYRO aRM (2) « ON (yP)
PROP DUMP , RS CMD

0CT 291968

r S0 )8
XXX XXNEG
XX e XXNEG
xxXeXXDEG
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¢ PRIME PGNCS/SCS RCS ( INCLUDING wYRRIN) DEORRIT PROCEDNURES

ALY/
PROG/

TINE

«N/
ACTION/ENTRY DISPLAY  QPTION/EWTRIFS

oON4N
»

KEy (V25N17E) rFr a2 17
LOAD GIMRA_ ANGLES FOR Cwm ALANK
PARTION OF RURN 1)SINA PAD DATA XAX o XXDEGB
‘ XXX« XXDEG
: KEy REL PB o PUSH

CMCeAUTO RFQAEST r 50 18
: YYX o XXDEG
K YX%X e XXNEG
XXX e XXDEG
COR ATY SET TWaANJUST TO ~m alwBAL
ANGLES FOR THE Cw POCTIAN OF THE
BURN USING PAD DATA

e oY

-t

9 COR REJECT AUTO MANVR o

KEy (V62E) N22eN2p ON ERe NOL
: SELECT ATTITUNE CONTROL MOpE
: COMPATIBLE wiTH THE maGNITUDE
v OF THE MANEUVER o E.G, RATE
g CoMMANDs ACCEL CAMMAND nRe
MINIMUM IMPULSE aND THE
JESIRED RaTES,
USE RECORDED PAD NATA FOR
Re Pa Ys

NS MWD APk e 4

PERFORM MANEUVER WwITH RHEe

IS REJECT AUTO TRIM - ACCEPT AUTO TRI
SELECT ATTITUDE CONTROL wODE BMAG MODE () e
COMPATIRLE WITH THE MAGNITUDE RATE 2
OF THE MANEUVER o« E.G6, PATE SC CONT=CMC
COMMANDy ACCEL COMMAND nRe CMC MONE=AUTO
MINTMUM IMPULSE AND THE PROCFED
DESIRED RaYES, . vie N1A
PERFORM MANEUVER WITH RHCe M:NITOR AUTO

TRIM

|
3
4
;
&
7

s ESTABLISH ATT HOLD

CPR RAMaAG MODE(3) « ATT]1 RATE?R
MANUAL ATT (3)<RATE CMD
SC CONT « CMCy IF CMC.ON,
OTHERWISE sCS
cvM¢ MODE « AUTO OR HOLD
RATE«LOW
ATT DBD=MAYX

OLT 2912SC8
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C PRIME PGNCS/SCS RCS ( INCLUDING WYBalp) DEORRTT PROCEDURES
g
ALY/ 2 4

PROG/ [ 4 VeN/
IINE 2 STA ACTION/ZENTRY DISPLAY OPYION/ENTIR
00105100 CMP  ENTER 06 8%
vaX XXX XFPS IF TTI < 30
vgY XXX XPFPS SEC THEN GETI!
val XXXX XFPS 1S SLIPPED
6 IGNITION PREPARATINN

CNR CHECK BORESIGHT STAR
THC PWR « ON (UP)
EMS MODE = gTRY
EMS FUNC » DELTA v SET
SET DELTA v IND Th SM PORTYON
OF BURN
EMG FUNC » DELTA v

00102100 THRUST MONITOR
PROGRAM P47
KEY (VITEATE)
AFTER 1S SEC
f 1s 83
DELTA V X
DELTA Vv Y
DELTA Vv 2
CHECK
COMPONENTS
FOR PIPA BIAS
UNTIL THRUST

) APPLIED
-NN300:38 BLANK

BLANK
BLANK

«00100130 16 88
vex XAXX, XFPS
vGYy PXXX  XFPS

vG2 XAXK, XFPS
THC « ARMEn
RMC (BO0TH) « ARMED
LIMIT CcYCLE « OFF
ATY NBD=MIN
CMP FLT RCRD = REEORD
LMP TAPE RCOR PwDaFWD
CNR EMs MODE » aUTO

0CT 291968
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€ PRIME PANCS/SCS RCS ( TNCLUDING wYBRID) OEORRIT sROCEDURES
g
ALT/ T
PROG/ € VeN/

TIME P _S$1A ACTION/ENTRY DISPLAY OPTION/ENTRIES

00100100 7 SM RURN F 16 8%
veXx XXXX, XPPS
vGY xxxX,XrPS
vG2 . XXX, XFPS

THC=BURN Ems DELTA V Tn 2ERO
EVENT TIMER = RESFT = STaARY
IF SM BURN ONLY Gn TO 8TeP 13

a CM/eM SERPARATION

RATE « HIGW
sC CONT - ¢S

LMP  MN BUS TIE (2)=ON
VHF AM (2) .OFF

CMP  CM/SM SEP (ROTH) = ON (UP)
C/W CSM = M

ChR CM RCS LNOGTC=OFF
RCS TRANFR « €M (VERIFY)

Q ESTABLISH ATTY DISP FOR CM BURN
CvP KEY (VO3E) N17«N2p ON FRR NDL
CNPR IF CMC FalLen

oFDAl SELFCTel O@ 2
oFDAl SOURCE=ATT SET
«ATT SET=aDC

10 MANEUVER TO €M BURn ATTITIDE
USE RECORDED PAD nATA FOn
R. P Ys

SELECT ATTITUNE CONTRNL ™mODE
COMPATIRLE WITH THE maGNITUDE
. OF THE MANFUVER o E,.G, RATE
' CoMMAND s ACCEL CoOMMAND nRa
MINIMUM IMPULSE AND TKE
DESIRED RaYES.
PERFORM MANEUVER wITH RHe
By NULLING ERR NFEDLES,

11 ESTABLISH ATT CONTROL
CPR ROLLy YAW « RATE MO
PITCH « ACc CMD
RATE « HIGHW
ATT DEADRAND « MIN
LIMIT CYCLe « OFF
FDal SCALE - s8/85 (DESIRED)

ok TS T RNEN

t0)
Y

oGt z¢!
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C PRIMF PANCS/SCS RCS ( INCLUDING wyBrln) NEORBTT PROCEDURES

{
ALY/ T
PROG/ £
JIME 2 _STA ACTYON/ENTRY
00101700 12 PESZ0RM CM RCS BURN
CMP  RHif = 19 INTTIATE CONTINOUS

NgG PITCH

ChR RH~ = 2¢ P SFE PLIIS PTTCH TO
MaINTAIN ATTITULE ( PDAT 1)
IN 3 AXIS N

BURN VGZ Tn ZERO UINLESS cMC FAILED

IN WHICH CASEL
«RURN EMS NELTA v TO PAp VALUE OR
UNTIL DETsPAD VALUE

13 PERFORM HP CHECK
CMP  KEy (VA2E) CALL ORRITAL PARAMEYER
DISPLAY (Re30)

CHECK WP
1F HP>PAD NATA, CONTINUE ByRN
UNTIL HP<PAD DATa

PRACEED

VECTOR COMPANENTS
vGX
vGY
vG2

ChR EMS MODE = sTRY
EME FUNCeOFF
THC « NEUTRAL « LNCKED

14 MANEUVER TO SM BURN ATTITUDE
IF CMC OFF GO TO <TEP 1S
KEy (VO2E) N22aN2n ON ERR NDL
USE RECORDEN PAD nATaA FOR
Rs Ps Ya

CNR SELECT ATTYITUNE CANTROL ™ONE
COMPATIRLE WTITH THE MAGNITUDE
OF THE MANFUVER o« E.G, RATE
COMMAND s aCCFL COMMAND ARa
MINIMUM IMPULSE AND THE
DESIRED Raves. )
PERAFORM MANFUVER wITH RHee
AND NULL FPRROR NEEDLES.

077291968

VeN/
n1SPLAY OPTION/ENTRIES

r 16 &s

XXX o XNM
YAXX o XNM
XXBXX M/8

IF Pea? RUNNING
F 16 a8 F le 83
YxX XPPS DELTA V X
xxXX,XFPS OELTA V Y
AAXXXPPS OELTA V 2

e e e———— v o— - o e ————y O CARRA L]



- 68 -

C PRIME PANCS/SCS RCS ( INCLUDING wyBrlp) nEORAIT PROCENURES

S

ALY/
PROG/ 4 VeN/

JIME 2 _STA ACTION/ZENTRY DISPLAY QPTION/ZENTRIES

18 LmP READ VG RESTNUALS AND gmMS OFLTA V
To GROUND
IF HYBRIN RURN GO TO STEP 18

18 MANEUVER Tn SEPARATION ATTITUDE
CNR SC CONT=SCS

‘ SELECT ATTITUDE CONTROL ~ODE

; CoMPATIRLE WITH THE maGuITUDE
OF THE MANFUVER o E.@, RATE
CAMMAND s ACCEL CnAMMAND OR
MINIMUM IMPULSE AND THE
DESIRED RaYES,
PERFORM MANEUVER WwITH RMp.

MAN ATT (3)=RATE eMD
RATEHIGH

17 CM/gM SEPARATION
ChR CB SECS ARM (2) « CLOSED
CB SECS LOGIC (2) « CLOSED
CB ELS (?2) = €LOSFD
PRIM GLY T RAD=PIILL TO RYPASS
: 02 PLSS VLVaON
! 02 SM SUPPLY VLVenFF
’ CAa PRESS REL (2)«B00ST/FNTRY
CMP SM RcS PRIM PRPLNT (4) = ON
: SM RCS PRIM PRPLNT TR (4)=GRAY
- AFTER MSFN A0S
: CPR  SECS LOGIC (ANTH) = ON (yP)
REPORT LOGYIEC ARMEN
AFTER GO FROM MSFN
SECS PYRO aRM (2) « ON (UP)
CMP  PRAP LIUMP o RES CMD
LMP  MN BUS TIE (2)=ON
VHE AM (2) aOFF
CMP  CM/SM SEP (ROTH) = ON (UP)
C/w CSM « M
CPR CM RCS LOGTIC=OFF
RCS TRANFR o €M (VERIFY)

1n MANEUVER TO FNTRY ATTITIIDF
cMP  PRACEED F 37

CMP  FT RCOR « NFF (CENTEW)

CHR  AUTO RCS SEL A/C ROLL (4)=0FF
AUTO RCS SEL CM1 (8)=NA OR MNR
AUTO RCS SEL €M2 (6)enPF
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C PRIME PANCS/SCS RCS ( INCLUDING wyBnlp) NEORBIT PROCEDURES
Q

LY/
PROG/
IiMe

\
£
2. STA

CDR

cwp

ACTION/ENTRY

USE RECORDED PAD NATA FORm
Ra Pa Ys

SELECT ATTTITUNE CONTROL ™ODE
CoMPATIBLE wITH THE “aOnItuODE
OF THE MANEUVER o« E,G3, RATE
CoMM*ND, aCCEL CnMMAnND aR
MINIMUM IMPULSE,

RATE=MIGH

PERFORM MANEUVER WwITH RHEe

(KEY/00 NOT KEY) n0E 7Bn)

VeN/
n1SPLAY QPTION/ZENTRIES

G0 T0 EARTH NREITAL ENTRY PROCEDURES (SECTION 642)

0CT 291968
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6.0 EARTH ORBITAL ENTRY

6.1 Entry Major Events

This section will be included at a later date.



<

. '._...ch‘-ow*.nr"f‘" i

PROG

P-61

B P . & IR Y UL

oty e 1 W I VAL A

P-62

| 2t e

Mg o

| =t 3w

[}

STA

CMP

-7 -

6.2 ENTRY PROCEIUEES

6.2.1 ENTRY PREPARATION PROGRAM P-61

V-N  REGISTER
ACTION/ENTRY DISPLAY DISPLAY

OPTION/ENTRIES

Entry Preparation Program P-61

CMC - ON (req)

IMU - QN (req)

3CsS - ON

CMC ATT - MU

6.05G sw - OFF
Key V37E61E

(Select at end of deorbit)

(State Vector Integration

Rou R-41)
COMP ACTY LT - FLASHES

every 2 seconds
COMP ACTY LT - OUT (R-41 complt)
Program 61 displays

IMPACT LAT (4north) F 06 61 XXX.XX DEG
IMPACT LONG (+east) XXX.XX DEG
HDS UP/DN (+up) +/-00004
PROCEED

Entry data F 06 60 XXX.XX G
Gmax,Vpred,Gamma EI XXXXXX. FPS

XXX.XX DEG
Record values

PROCEED
RTGO,VIO,TFE F 06 63 XXXX.X NM
XXXXX. FPS
XXBXX M/S

Record

PROCEED
(DSKY DISPLAYS P-62)

Separation & Preentry Maneuver Program P-62
DSKY Displays P-62

Request (M/SM Separation F 50 25 00041

PROCEED

Program displays
IMPACT LAT (+north) F 06 61 XXX.XX DEG
IMPACT LONG (+east) XXX.XX DEG
HDS UP/DN (+up) +/-00001

0CT 291968

Key V25E
Load desired
vaiues

Poss prog alarms
1427&1426-RESET
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PROCG
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P-63

jrom3wm
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V- RECISTER
STA ACTION/ENTRY DISPLAY DISPLAY OPTION/ENTRIES
CMP PROCEED Key V25E
Load new data
(Final attitude 06 22 XXX,.XX DEG
R,P,Y ) XXX.XX DEG
XXX.XX DEG
LMP Record postburn data from GND Use backup chart
Roll gmbl angle at 400K ft 1f GND data not
RTGO (0.05G) available
vio (0.05G)
RET 0.05G
BBA

RET RB (retro elapsed time of
reverse bank angle)

RET 0.2G

Down range error

RET BBO (retro elapsed time of
blackout)

RET EBO (retro elapsed time of
end blackout)

RET DROG
CDR*EMS FCN - CW TO RNG SET Use GND data
*Set Rng Counter for RTGO only

*EMS FCN - VO SET

*Align scroll VO to VIO

*EMS FCN - ENTRY

*EMS MODE - MAN at RET of 0.05G
*ATT DEADBAND - MAX

*RATE - HIGH

ORDEAL PITCH (HDS-UP)  203°
ORDEAL PITCH (HDS-DN)  157°

CMP Monitor DSKY - Display of P-63 Called when S/C
+X within 45°
of V vector
Entry Initialization Program P-63

*Horizon Check
CDR *BMAG MODE (3) - RAIE 2
(in proper roll attitude)
*MAN ATT ROL - ACCEL CMD
*MAN ATT P AND Y - RATE CMD

CMP Monitor DSKY ~ Display of P-63
G,VI,R TO TARG (+overshoot) 06 64 XXX.XX G
XXXXX. FPS
XXXX.X NM
CMP *Note R3 (approx.) agrees with EMS
range counter at RET of 0,05G
At RET 0,.05G EMS MODE-MAN
CDR*0.05G sw - ON (up)
*EMS ROLL - ON (up)

CMP Monitor DSKY -~ Display of P-64 P-64 auto at
0.05G

0CT 291968
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Eatas T

L

R R P L S

G et s ow g SRR T T

PROG
TIME

P-6k

P-67

Y3

=

IF R =~, LUP, IFR =+, L DN,
CMP *Monitor Altimeter

ALL *Go to Earth Landing Phase at 50K’

0CT 291968
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V-N REGISTER
STA ACTION/ENTRY DISPIAY DISPIAY OPTION/ENTRIES
Post 0.05 G Program P-64
CMP Monitor DSKY - Display
BETA, VI, H DOT 06 68 XX.XX DEG
XXX, FPS
XXX, FPS
*Fly Lift Vector up until Lift down til 1G
RET 0.2G time, then BRA if RCS Deorbit
CMP Monitor DSKY - Display of P-67 P-67 auto at 0.2G
Entry Final Phase Program P-67
(Entry DAP Control Mode)
BETA 06 66 XXX.XX DEG PUSA-VERB pb
CROSS RANGE ERR XXXX.X NM To Hold Disnl
DOWN RANGE ERR XXXX.X NM then KEY RLSE
Compare R3 with Gnd and/or
chart data
CDR At RET 0.2G PGNCS (comp) SCS/1f PGNCS
Verified (comp) no go
fly EMS
CDR PGNCS/Go - Fly PGNCS (DAP) If RCS Deorbit
MAN ATT ROLL - RATE CMD 1ift vector down
SC CONT - CMC until 1.0G
*Mon RSI and FDAI roll and R3,
When R3 0, CMC commands
*Mon EMS g-onset line
*Egtablish Comm W/Gnd as soon
as possible
When V REL = 1000 FT/SEC (65K')
RTGO F 16 67 XXXX.X NM
LAT (+NORTH) XXX .XX DEG
LONG (+EAST) XXX .XX DEG
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6.3 BACKUP ENTRY PROCEDURES
6.3.1 EMS FLIGHT TECHNIQUE

S
T
E
P STA  ACTION/ENTRY DISPIAY DISPIAY OPTION/ENTRIES
1 CMP Monitor DSKY - Display of P-67
BETA 06 66 XXX.XX DEG PUSH-VERB pb
CROSS PANGE ERR XXX.X NM To Hold Displ
DOWN RANGE kKR XXX, X MM then KEY RLSE
Compare R with Gnd and/or
chart date

2 CDR AT RET 0.2G PGNCS (COMP)
verified

3  CDR PGNCS/No Go - Fly EMS
Technique:

A. ROLL TO -BBA

B. Al time to reverse bank
(TRB), roll from -BBA
to +BBA.

C. Pillot adjusts +BBA s0
range potential lines
and range-to~-go counter
are in agreement.

4 CDR Mon RSI and FDAI roll
Establish Comm W/Gnd as soon
as possible
5 CMP Monitor Altimeter

6 ALL Go %o Earth landing Phase at 50K’
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el
.l

R DU

oy

FERABuR S A

£,3.2 BBA FLIGHT TECHNIQUE

]
T
PROG E V-N  REGISTER
TIME P STA ACTION/ENTRY DISPLAY DISPLAY OPTION/FMTRIES
P-67 1 CMP Monitor DSKY - Display of P-67
BETA 06 66 XXX.XX DEG PUSH-VERB pb
CROSS RANGE ERR XXX X NM To Hold Daspl
DOWN RANGE ERR XXXX.X NM then KEY RLSE

Compare R3 with Gnd and/or
chart data

2 CDR Maintain -BBA until time to
reverse bank angle (TRB)

3 CDR Fly +BBA till drogue deploy
Maintain BE¥
Mon RSI and FDAI roll
Establish Comm W/Gnd as soon
as possible

4 When V REL = 1000 FT/SEC (65K')
RTGO F 16 67 XXXX.X NM
LAT (+NORTH) XXX.XX DEG
LONG (+EAST) XXX.XX DEG

If Rl=~, L UP, If Rl=+, L DN,
5 CMP Monitor Altimeter

6 ALL Go t» Earth Landing Phase at 50K'

st e SN TS N TSI, - w:iw-rar.& _AROALE I, T AN e e 0 Y
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8.1 LUNAR RETURN ENTRY PAD
ENTRY
ARIA
x|x|x x|x|x R 0s0
x|x|x X|x|x P 036
X|X|x X|x|x Y 030
) ° LAT N
LONG
oclofolo| o{o|o0|o]1|uLrrvecTOR
4 + vV 400K N6O!
-{0]0 % -|0]0 | |Y a00K
+ BERE T Pm»o Ne3|
+ VIO
4 $ § 3 RET 036G
x| x|x X|x|x MAX G
+]olo +|{ojo r DL MAX N69
+|lo]o +|o]o It DL MIN
+ + Vi MAX
+ + VLMIN
x| x|x| | X[x|x| | Po
X{x|x|x X|x|x|x| | |const o
X|x 3 x| x ! RITEBO
x|x ! X|x ! RETERO
X|X 4 X|x ‘ RETORO
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8.2 EARTH ORBITAL DEORBIT BURN PAD

___surposy
+jeleo +]0(0 HR ORTI N33
+|/o|o]e a0 | O | MIN
+|o , +|o ‘ sic

' avx NS2

AvY

avz
+]o +]0 HA N42

0 0 HP
J + VC=av-T.0,

+ + ' wer N&Y
oo olo PTRM NaS
olo # oo I YTRM

x|{x|[x]| | x|x|{x] | BT(MIN:SEC)

x|x|x[x x[x|x|x $XTS$

x|x x| x srY

X{x|x *‘f x[x{x| | | Jvn

AS REQUIRED

x|x|x Ix|x|x R

x|x|x x|x|x ’

X|x|x x|x|x Y

+|ofo +|lo]o MR N34

+|ofolo +|olole MIN

+10 +lo S S&C
o 0 ¢ N4l

\
+|o +|o - H

E, (ADDITIONAL DATA: FOR NYSRID DRORBITS)

e

z -

3| SERLL,/SHOTY/ S AL /oLl
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8.3 EARTH ORBITAL ENTRY PAD

ENTRY UPDATE (PREBURN)

) { ) § AREA
X|x . x|x av 10
X|ix|x ‘X| x| x R 400K
X|x|x x|x|x P 400K
X|x|x X|x|x Y 400K
+ + RTGO .030 CT
+ + Vi 0306
X|X XX $ REY .050
LAT 'Y
LONG
X|x 4 X|X 3 RET .20
DRE
R|L R|L BANK ANOGLE
X|x x|x 4 RET RS
XX b X|X { RETBBO
x|x X|x 3 RETERO
X|x X|x t RETDROG
ENTRY UPDATE (POSTBURN)
X|{x|x x| x|x R 400K
+ + RTGO .056 &3
+ + Vi oso
x|x 4 x| x : RET 080
x| x X|x RET .20
DRE [
RiL R{L BANK ANGOLE
X|x 3 X|x b RITRE
X|x 2 X|x ! QIT880
X|x ‘ X|x H RETERO
Xix { X| X : ‘RET DROO
T e W R T T e W W

S BB e






